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03060Y360L OLOGMBOBASILD  MdLIGBIGMANNL JOVTIGIEN N 15. 1953
BIO/IVIETEHD ABACTYMAHCKO¥ ACTPO®H3INYECKO! OBCEPBATOPYH Ne 1 5. 1953

| DJEKTPOPOTOMETPUS 3ATMEHHBIX [TEPEMEHHBIX 3BE3/]
| RX TEPKYJIECA U RS JIMCHUUKH

© H. JI. MATAJTIALIBUW/IA

3aTmennbie nepeMexHsic 3Besgnl RX Iepryiaeca u RS Jlucnukn HaG-
~Hojfanuch B reycHue 1948--1951 roxos. HabiogeHus Besuch Ha 3JIEKTPO-
(oTOMETPC, YCTAHOBJCHHOM B H3CMHTOBCKOM dokyce 33-cM pedurexTopa.
DbdexTuBHas ArHHA BOJIHB 94eKTPOQOTOMETPA B KOMOHHAILME C peduek-
‘TOpPOM paBHssiach 420 my. IpH TeMmMueparype HCTOYHHKA cBeTa B 15000°
Bo Bpems waGumionenuit onpenesicsa gaxrop aTMocdepHOro ocaab.ie-
HuA cpera (cpeanuii 3a Houb): C 3TOH uE/IBIO, B TeYeHHE HOUH, OJTHOBDE-
‘MEHHO C Ompelle/icHHOI 3Be3Jofi cpaBHenms, Hab/JOfaICT QoToMerpuyue-
CKHMH craujaapr. B pesysibrate 4-—5 rtaxmx HaGIIOLCHHA COCTAB/IAIHCH
YPaBHeHUs Bu/jia:
- Am = Amaacs — aF(3) I

TA€ Am M Aniwass DASHOCTH B 3BE3JHBIX BEJIHUMHAX MEKIY CTAHJAPTOM H
'3BE3/10{l CpaBHEHHs BHE aTMOCQEPH ¥ HA 3CHUTHOM DACCTOSHHH JZ, & —
“paKTOp aTMOChepHOro OCaab/ieHns cBeTa (e=—2.5lgp, rme p— Koapdpu-
JMEHT TIpo3pavynHoct armocdepn) H F (y)—armochepuan macca no Bem-

Topayy.
Tabanua I
daxrop Paxrop PakTop
Hara arMocgep. Jdara aTMocdepH. Hara aTMocepH.
ocnabiucHun ocyabieHus ocaabaeHus
1948 m 1949 » 1950 "
12—13.VI 0.255 19—20.V] 0.342 15—16]V 0.288
12—~13.VII 0.335 22—23.VII 0.32§ 25—26]IV 0.279
28—29.VII 0.307 17—18.VIII 0.461 12—13.VII 0.216
13—13.VIII 0,292 19-=20.VIII 6.330 17—18.VIIL 0.476
28—29.VIII 0272 20—21.1X 0.362 20—21.VIII 0.416
6—7. 1X 0.250 17=18.X 0.280 1 6—7 JX 0.362
7—38. IX 0.334 19—20.X 0.302 15—16.JX 0.434
18—19.01X 0.303
19—20.]X 0.388

W3 ypasuennii (1) cnocofoM HauMeHbIIHX KBaJIPATOB OIPEJEaIINCh
Am u a. [lag Tex Houell, B Teuenue KOTOPHX He OBIO IONYUEHO HYXK-
HOro uncaa HaGIIOAeHHH (OTOMETPHUIECKOTO CTAHAAPTA, GHUIH MCIOJB30-
BAHEI 3HAYEHHUS & CPeJHHE 3a ce3oH. B rabuume I npuBejeHs 3HaueHHs
#pakropa armocepHoro ociabuacHus cpeta s pana Hoyell HAOAIOMEHHS.
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4 H.J/J. MaraanaBHAHU

3Be3faMi CPABHEHHS CJYXKHJIHM:
jaa RX Tepkyieca: .
a HD 170542 (F;)=BD-+13° 3658,
6 HD 171728 (A,))=BD-11° 3518;
qis RS Jlucuuxu:
a HD 17892 (By)=BD+23° 3586,
6 HD 181360 (B,)=BD+23° 3625. '
V3 nabaiojennii GbUIH ONpeJeNeHbl pasHoCTH OJeCKa 3Be3J CPaBHe-
uus: co 3Be3noit RX IepkyJeca:
Am(6,3)=0"™ $34+0™ 008 (1948 r.),
Am(6,a)=0" 531+ 0™ 008 (1949 T);
co 3Be3foi RS Jlmcuuxu:
Am(6,2)=0" g19+0™ 008 (1949 T.),
Am(6,a)=o0™ §14-0™ 008 (1950 T.).
Bce nabiiojeHus NpuBeleHH K 3Be3jaM a.
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DaexkTpodOTOMETPHA 8aTMEHHBIX nepeMeHHbix 8Beaf RX epkyaeca u RS Jlucuuku 5

| Wnjusupyanbasie HaG/lofeHua npusejeHsl B Tabauue II, nepserd
€TOAGEL, KOTOPO# COAEPKUT MOMEHTH HAG/IONEHMH B IOMHAHCKUX JIHAX,
| npusejennbie K nentpy CosHua, BTOPOH—COOTBETCTBYONIHE (DA3Hl HAGKIO-
JIEHHI H  TPETH—pPA3HOCTH 3BE3[HBIX BEJIMYHMH TMEpPEeMEHHOH H 3BE3AH
\CpPaBHEHH a.
Ha ocuoBanun na6mogzenuit RX Tepkyieca, upoBefeHHEX B 1948—
1949 rr., 6pla TOCTPOEHA HOPMA/bHAs KPHBAs 61eCKa, C TOMOIIbIO KOTOPOH
Tpu runotese U, B NPEJNOJNONKEHHH KPYroBoil opOute, MerTojoM Iluo-
TPOBCKOTO ObIM IOJYUEHH 9/ICMEHTHI, ONyO/JMKOBAHHBIC B 3aMETKe
[1]. Ddderrsl aIUICONAATBHOCTE KOMIOHEHTOB H OTPAMCHHA, U3-3d HE-
3HAYUTENBHOCTH, HE OBLIM IIPHHATHL BO BHUMAaHHE.

» Tabauna II
Do @ Am JD® ® Adm 112O) ® Am
RX TEPKYJIECA
2432 761. 297 | 0.977 | 0.442
2432 710, 436/0.380 | 0.020 {2432 733. 297]0.234 | O21 3061 982 530
444 385 |—o02 317| 245 |—0IS 315| 987 | 548
454 391 | o022 325| 250 | 027 3221 992 | 6oq
335 | 256 |—o16 338 | oeo | 626
712. 323 442 | 036 346 | 262 [—o021 354| 009 | 472
336 449 | 104 353 | 266 | o018 3611 013 | 457
346| 454 | 154 3581 268 [o0.007 365 | o1s | 428
355| 460 | 206 366 | 273 | o008 370| o018 | 362
362 | 463 | 252 376 | =279 | o020
3691 467 | 299 383 | 283 | o034 973 390 777 | ©13
376 471 | 354 443, 807 | 030
' 451 | 811 |—o04
714, 411| 616 |—006 745. 351| o012 | 466 458} 815 [—o002
419| 620 |~o012 357| oI5 450 463 818 | o022
426 | 624 |—006 366 020 | 350
444 | 634 |—o002 377 024 | 304
456] 641 |—o020 390] 034 | 162 775. 331| 368 | 054
464 646 |—o15 397] o37 | 088 353| 880 | 036
470 649 | o004 406 | 042 | 096 361| 885 | 058
4741 651 | o042 413| 046 | 100 370| 890 | 054
480 654 | o015 420| 050 | 052 380| 895 | 020
‘430| 086 | 020 387 899 | 026
‘715. 346| 141 |—006 440| o062 | o018
350] 144 | OI2 450| 067 |. 026 776. 366 | 450 111
357| 147 | 024 473| o080 | o033 3781 456 | 189
361 150 | 028 482 | 085 |—o09 388 | 462 | 178
369 154 | 032 485 | o89 | o14 396 | 467 | 270
375| 158 | 006 410| 474 | 336
391 167 | 024 750. 468| 889 | 029 4161 478 | 424
398
404
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6 H.Jl. Maradawsunu
DO ® | dm J[20] (2 4 DO © | An
2432 792. 287|0.401 |0.002 (2433 ©092. 312|0.088 |0.010 12433 148. 264[c.349 | ©0.083
294 405 | 034 319| 094 | oIo 278! 557 | ooe
300| 409 | o12 327 o098 | o15 2881 562 | o131
307 | 412 027 334 102 | 020 203| $65 | o020
312 415 | o018 362| 118 | o026 299 568 | o24.
319| 419 | 046 367 121 | o003 305| 572 | ooa
327| 424 | o24 374| 7125 |—006 312| 576 |—po1
334| 428 | o018 380 128 | o004 340| 591 | oag
340| 431 | o18% 388| 133 o14 357| 601 | gay-
348 | 436 | 046™ 395| 136 ] o024 363{ €04 | o022
407| 143 | o000 386 617 | o3
8c0. 370 g46 | 111 415 | 148 |—o11®
377| 951 | 186 430] 156 | 008 180. 216| Si4 | 3yy
3831 953 | 156 223| s18 | 300
389 957 | 192 230 522 | 3¢9
3951 960 | 239 093. 397 700 |~-o017 237| 526 | 224
402 | 964 | 330 406 | 705 |—o018 244| 529 | a1a
417| 711 |—o0I0 2521 §34 | 163
8a1, 262 447 | 087 425 | 716 |—o008 262| 540 | 136
268 | 451 | 096 442 725 | o025 2701 344 | oyo*
276 | 455 | 162 4521 731 | 002 279| 549 | o62*
2831 459 | 228 463 | 737 | o006 286] 553 | o032
288 | 462 | 240 471] 741 |—006
2951 466 | 254 209. 179 798 | org
300| 469 | 272 120. 341| 849 005 185 | 8ot 006
305 | 472 | 322 3491 84 | 004 192 8o 006
3171 478 | 428 355 857 | o021 200| 810 | op02
335 | 483 | 465 362 861 |—o04 .206| 813 | 008"
330 | 486 | 465 373| 867 |—o02 229 826 —007
335| 489 | 560 385| 874 | o18 235| 830 | o020
392| 878 | o028
802, 326 o046 | 066 400| 882 | o13 829. 333| 478 | 370
339| os3 | 079 408 | 887 | o027 340| 483 | 413
347| o057 | o71 415| 8gr | o005 347! 486 | 466-
3591 o064 | 051 3611 494 | 464
144. 269| 303 0ob® 370 seo | 448
804. 353| 185 | o0 2801 309 | 004 3781 504 | 420-
372] 196 | 0287 288| 313 | o10 387| so9 | 376-
379| 200 | 030** 297 318 |—007 394} S12 | 324
80s. 358| 750 | 064 146. 250! 416 | 0350
363| 753 | 048 256| 420 | 042 853. 2901 0948 | 132
332 462 | 221 298 953 | 154
821. 236| 648 | 026 | 3381 466 | 256 306.| 957 | 1B4 -
245| 683 | 6o 342) 468 | 262 313| 96I | 256
258 | 6g0 | 047 349 472 | 277 320| 965 | 274
3294 970 | 372
829. 195| 153 |—o008 147. 281| 996 | 661 3391 976 | 448
202| 157 |[—o019 2871 999 | 663 348| 981 | 42
210| 161 008 294 003 542 3551 984 388
218| 166 | 038 302 o008 | 470 3591 987 | 628
234| 175 |—023 3171 o016 | 394 365 | 991 585
6 233 020 | 357 3{7;7 996 . 620
2433 068. 415 - 019 330 o024 322 3o3) oot 630
432 ggi —o18 334] o026 | 278 388) oo4 sgoﬂ
242 395 o008

186
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f DaekTpohOTOMETPUA BATMEHHBIX NEPEMEHHBIX SBE3NL RX Fepkyaeca u RS Jhncuuku 7
JDGO @ A JDO® @ l‘ Am l Jb® Q Am
2433 499. 279 ]0.329 | 0:237
RS JUCHYKHA 2433 499 KRS Rl
. . 0.268 |2 387. 487|0.362 |0.260 295| 3331 252
2433 %1 gg; oggz 2545 43 494, 364 | 281 303 33%1 248
3691 337 257 497] 3631 279 310 338 244
376 338 | 265 511 327 zgz 317] 338 | 270
3 249 520| 369 | 269
§g§ gi; zgg** 528 371 | 258 509. 281 522 271
409 | 345 | 264 538| 373 | 262 293 5 264
2 ‘
ig gg 2;‘51 389. 459| 8oz | 258 310| 570 | 270
432| 3§t 260 466 804 | 245 333| 574 | 252
‘ 475 8ob 222 342 | 576 | 270
. o 20 482! 808 | 22
094 2?)2 go; ISZ so5| 813 | 210 511, 246| 001 |._n6g*
417 | 91l 206 513! 814 228 259 | 004 |-—811%
425 | 912 204 s24] 817 | 242 276 | 008 | 772
433 914 196 N 293 Olz —703 ax
440| 916 188 394. 466| o921 128* 311 018 __ 688
4491 918 156 475| 923 174 321 018 | -648
3561 919 173 481 924 | 168 330 020 |-g77
463 921 198 339 | 022 |—s40 |
397. 4%; 593 | 279 352 gg; —342
. 25 | 276 4 595 | 279 39¢ —199
120 i% ;zg zgo 497 | 598 221 3981 035 |—195
0 2 504| 599 | 204 v
R B e g,
2 04 | 264 , . 264*
488 733 245 5 vl Ges | 2
475. 318| 978 |—420 3281 690 | 278
145. 261 265 224 389| 993 |{—716 336 291 292
268 | 267 | 226 394| 996 |—731 3%2 eor 276
283| 270 | 256 4121 999 |—756 36! 98 | 304
292| 272 | 276 421| oo1 |—786 3751 700 | 276
297| 273 | 268 439 | oos |—782 3961 705 | 270
305| 275 | 284 447| 006 [—754 403| 707 | 253
312| 277 { 270 456| 008 |—750 42| 709 | 270
464 | o1o |—728 422 ;;2 229
. 6| 6 281 ] 43¢ 264
o5 i(1)7 6§§ 398 484. 383| o002 |—735* 442| 715 | 261
227| 659 | 204 39.§ 004 —;gé* 450 | 717 | 296
8 3 ooy |—780 .
20| 601 2 4?0 008 -—266
207. 1 098 220 437 o014 |—677 525. 203 | 119 | 230
7 22? 1(9)0 202 444 | 016 [—654 209 | 120 | 234
221 104 195 451| o017 |—645 257| 131 220
229| 106 190 460 o1g |—605 2661 133 | 218
237| 107 174 475 | 023 [—566 279| 136 | 214
244 | 109 104 482 024 |=—52I 286 137 | 222
252 III 219 293 | 139 | 228
498. 285! 107 182 298| 140 | 227
. 2 66 294| 109 | 19
=09 22? 22(9) 278 303 111 | 206 526. 271 | 357 | 246
270| 561 254 3114 113 ] 206 278 | 359 | 234
275 | 563 | 206 285 | 360 | 269
281| 3564 284 292 362 | 272
) 310 366 245
316 | 367 | 276

297
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8 H.Jl. Maranamsunu
DO o Am 1D @ Am JDG Q@ Am
2433 528. 267 (0.803 | 0.259 | 2433 $43. 282 |0.157 {0.244 | 2433 860. 364 0.97L |— 0.255%
372 | 804 | 242 2931 159 | 234 369| 972 |— 290
278 8os | 262 301| 161 | 244 3741 973 — . 204
284 §o7 250 309 163 | 230 3851 976 |— 330
3891 3Bod | 246 319| 165 | 235 392| 977 |— 388
295| 8og | 236 326| 166 | 226 398 979 |— 406
316 814 | 226 334| 168 | 259 419 983 |— sIo
321| 815 | 230 342| 170 | 229%*
329 816 | 2350 364 175 | 222 870. 382 209 238
332] 818 ] 1250 372 172 217 388| 210 233
: 37 178 | 217 394{ 211 250
$29. 268 027 |—457* 384| 179 | 240 4<9)o a13 24514
2751 038 [—433 417| 216 23§
544- 258 375 | 274 424 218 246
$31. 271 | 474 | 225 269 377 | 259 430| 219 254
2811 476 [2agEE 276| 378 | 252 435| 220 250
288 478 |208%** 3831 380 | 244 442 222 240
296|479 | 242 290 | 382 | 244
3311 4871 212 309 | 386 | 262 871. 310{ 416 248
338 489 | 232 315 387 | 249 3181 418 250
346| 401 | 206 321 389 | 268 323 419 - 267
371 496 | 204 329 391 | 267 330 420 281
3791 498 | 202 3351 392 | 274 350 425 240
386( goo | 195 342 393 | 240 3581 427 256
394 sor ) 212 3491 395 | 271 376| 430 251
403| 503 | 210 . 386 433 250
410] 505 | 182 591, 195 8s7 | 202 394 435 252
416 506 | 112 204| 859 | 214 405 | 437 244
421| so7 | 222 211 ggz 229 A13| 439 260
224 4 | 199 432 250
538. 2441 o031 [—368 233 | 866 | 224 421 ﬁ? 221
. 253 o033 [—325 238| 867 | 200 448 447 255
2631 o036 |—370
271 o037 {—250 616. 160] 433 | 259 891. 279| 876 215
2791 o039 1—175 167| 434 1| 287 286| 877 196
287 o041 |—168 176| 436 | 239 292| 878 190
295| o043 |—103 313] 883 194
313! o047 |—048 80s. 339| 682 | 252 322 885 206
323| o049 |—oO10 348 234 243 803
334| os2 | o1z 358 7| 274 98. 337| 452 232
377 o6r | 106 366 | 688 | 277 34; 454 224
386| o063 III 401 | 695 | 264 362 457 253
396| o065 | 149 459| 709 | 285 37| 459 270 -
403| 067 172 477 713 | 280 382 462 250
410 o068 183 482 714 | 286% 3971 463 234
417| oyo:f 193
840. 366 505 | 232
540. 2841 487 | 206 373{ 507 | 234
299 | 4907 222 3961 s12 | 218 | .
305 | 492 | 216 404] 3514 | 226 |&* oOnaxa y ropmaoura
326 496 | 215 421 §17 | 240 | ** nnoxoe meiicTBue saTBOpa
333] 498 | 188 428 519 | 232 | %% yecTaGuapHOCTD TalbBa-
360! 504 §20 | 232
321 | 256 HOMeTpa
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DiexTPOPOTOMETPHS 3aTMEHHAIX NepeMenubix 38e3f RX Iepkyneca u RS Jlucuuku 9

C 1e/1b10 AYHIEro NpPejCTaBAeHus pHaBIIoeHHH BIOCJIEACTBUE ORLIO
pemeHo yuecrs 9PPeKTH  9JMICOMJATBHOCTH KOMIOHEHTOB M OTPaNe-
Husg. Msl pemagu KPUBYIO Gaecka, TOJYUeHHyI0 HA OCHOBAHUM BCeX Hal-
JIOJEHH, TPOBEJCHHLIX B 194851 rr.

HopumasnbHast kpuBas OJecka IpuBeaeHa B ta6auue I, rae mocirexo-
BATENBHO JaHbl: cpejHee 3HadeHxe (asy, cpejHee 3HAYCHHE DAHOCTH
Grecka W UMCAO HAGMIONCHWI, BOUICANINX B 06DasoBaHWE HOPMATbHON
TOYKH.

Tatauua 111

@ i # 7 Am 7 ® Am n
opoo26 | oméay | § jOPIF77 | © moo6 | 7 | opssoy | omoy7 | 6
0.0073| o-s91| 6 |o0-2370} ©0-009 | § | O 5607 | 0.029 | 4
0.0120| 0-319| 4 |0.2718} o-013} 6 [o0O-5700| O 018 | 3
o.o155 | o0-480 | 4 | 0.3083 0-006| 3 {0-5933| o0-011}6
0.0192 | o0-445| 4 |0 3685 0-012| 4 | 0-62371 o.001 |4
0.0245| 0-360| 4 |0-4096 | 0-.024| 6 |o0-6492| 0001 6
0.o0311 | 0.285| 7 |0-4270}| 0.032| 4 }o0-06735 ) 0-0II |4
©0.0387 | o-171| 8 |0.5027 | 0-4961 3 |0-7078} 0.003 6
0.0468 | o-131| 4 lo.so83} o0-476| 6 j0-7397| O 016 | 4
0-0538| o-074| 4 |o0-5128: 0-444| 5 0-7858 | o-.018]5
o objo| 0-031| 7 |0-5185| o0-361| 6 | 0-8123| 0-009 6
0.082| 0.013] 6 |o0-5247] o-291| 7 |0:8350] 0-006 )3
0.1153 | o-o011 | 6 |0-5295| 0-259| 6 |C-8603 ) O 016 | 6
0. 1398 0+ 0II 6 0-5340 | o0-234| 6 0-8820| 0-029 {7
0.1512 | o-010| 4 |0-5418| 0-144| 7 |0-8930| 0-034 4
6.1596 | 0008 | 5§

PexrTupuranus KpuBoil ©Gaecxa ObJIa INPOBEJEHA B MHTEHCHBHOCTAX.
Jlast KaxI0ff TOYKM BHE 3aTMEHH s HAG/II0faeMble HHTEHCUBHOCTH IPEACTaB-
JISJIUCh B BHJE!

l=1—a— bcos® —ccos®®, (2)

e 4—IONpaBKa HY/IBIYHKTA, b—k09(QOUIACHT OTPAXECHUS, c—K03(pdpu -
WHEeHT, 3aBUCSIIUA OT /IIUNCOUJAIbHOCTH KOMIOHEHTOB.

Pemenuem 23-x ypapHenuil Tena (2) mo cmoco0y HAHMEHBIIMX KBaJ-~
pPaToOB MBI MOJYUHJIH C/ICIYIOMHUE 3HAUCHHUS K03(D(DUIHIEHTOB PEKTH(DHKALMH I

a4 = —0.0016 =+ 0.0024
b= 0.0038 & 0.0024
¢= 0.0118 + 0.0059

Jlaa pexTHhUKALUK [PHMEeHANACH popmya:

_ luaon +A + b cos® — C cos?0

l eKT, = ] 1 ’
' @+ 41—z cos2v®] /s (3)
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10 ’ H.J.MaranaumwBuau
Tle A=0.354 sini (L] + L)),
C=o.11 (L + I},
LI?Lz‘af,
Li=L4-ai,
2=2(c+C).

@y M a, GOJIbIIHE TOJIYOCH KOMIIOHEHTOB, [, U L, 6/eCK KOMIOHEHTOB, C

Onpejie/igeT BAHAHHE 3(DEPEKTa OTPAKEHHUST HA KOA(DOUIHMEHT B/IHICOH~
JAJHHOCTH.

®opmysa (3) npuHUMAET CJEYIOLIEE YUCICHHOE BEIPAKEHUE:

luasa + 0.0145 4 0.0038 cas® — 0.0045 cos?®
1.0161 (I — 0.0326 cos?0)'h

ZpexT. =

Pa6ora Pecceua [2] u dynmamentaibHbie TAGIHUBL BOTOMETPH~
wyecknx ¢as B. II. lleceBuyua [3] paioT BOBMOXHOCTH DEIIHTH KPHBYIO
Grecka € yueTOM NOTEMHEHMs K Kpamo JINCKA KOMIIOHEHTOB. B paGore
Peccesa paunl HymHbie GOpMyJbl M TAGJHHEL /IS BHIYHCAEHHA KOag-
(unyueHTa NOTEMHEeHHs K Kpaw — x. DPDEKTHBHON [JuHE BOJHB Halled
annaparypsl (420 mpr) u cnekrpanbHomy kaaccy RX Tepxyieca (A,) coor-- -
BETCTBYeT 3HAYEHHE:

[Tonyuennaa mocje pexTHdUKAUKH KPHUBAfA OBLIA pellieHA K4K B TH-

2
norese U, Tak ¥ B THIOTE3E X = -——.
S

Ha ueprexax 1, 2 gaHo mpeicTaBIeHHE MHHHUMYMOB B Tunoresax U
2 . .
. H Xx=—, COOTBETCTBEHHO (a—TI/IaBHHH MHHUMYM, 6—BTOpUUHHIH). Bropuu~

HBIH MHHHMYM B THIOTE3e UHpelICTaBJIHGTCH Jdyyuie, YeM B THIOTe3e

X =

S
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doToMeTpUUECKHE JJIEMEHTH B OGEHX THIOTE3aX IPHBENECHB! B Tal-..
qune IV, :

Tagiuua IV
Cunoresa [unoresa
RX Tepxyaneca _ 2
U =z
Haunbonbman noreps 6aecka . . . . a . 0.95 0.93
OrTHoleHue noayoce# 3Be3s . . . K 085 - 0.85
Boabmas nojgyoch Goablueii 3Besfnt . a, 0.223 0.223
Mauas monyochb 60ablliel 3BE3AB . . by 0.219 0.220
DNIMOTHYHOCTh KOMIIOHEHTOB . + » . e 0.0326 0.0163.
DKCUEHTPHCHTET MEPHJ. CEUeHHs , . . g 0.180 0.128.
Boxbuiag monyoch MeHbLEH 3Be3ibl . a, 0.190 0.190
Manas nonyoch Meubiueil 3Besgbl . . | fa 0.161 0.161
Baeck 6oablueii 3Be3abl . . ¢ . . . L, | 06192 0.6147
Baeck Memblueil 3BE3HLI . . « . . . . Ly 0.3808 0.3853
Koagduumeur OTpaxxeHust . . . . . b 0.0038 0.0038.
Hakaon opGutbi e et e e e .t i 86°.9 86%.2.
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<12 H.Jl. Marasawsuau

B riaBHoM MHHMMyMe 3aTMeBaercs GoJbluas 3Be3fa. 110 JAHHEIM
rabaunel IV B runotese U 6blia BHYHC/AEHA TEOpETHUECKAS j KPHBAS, KO=
Topasi npejCcTaBIeHa Ha ueprexe 3.

m
odd
T A _
-— TS,

Ao d

208

oo
My

.
0

3

0§ 00 L 0% 03 oj 0§ 06 ot 0 g

Paec. 3

OHa J0CTaTOYHO XOPOUIO NMPOXOJHT CPEIH HOPMAJBHHIX TOYEK.

Hcnonb3ys 3HaueHus (HOTOMETPHYECKHX 9JIEMEHTOB, INOJIYYEHHBIX
"HaMHM M crekTpockonuueckue Janume Candopnra [4], Mu BHBean abco-
-JIIOTHEIE pa3Mepbl, MAaCCH H IJIOTHOCTH KoMmoHeHTOB (Ta6uiuma V).

Tabauna V

RX TI'epxyneca

BoJssinas nonyoch Gonpiuell 3Be3nbl . | 2.18()
Manas noayocr Gonbmel 3BE3HH . .| 2.14()
Boabmas moayoch Menbuieil 3pesfgsl . | 1.85(0
Masas nonyoch MeHbuieif 3Besgpl ., .| I1.56(
Macca Goabiuefl 3Be3fbl . . « . + o o | 208
"Macca MeHblIel 3Be3Ibl .  + & . » o] 1.86(
. InoTHOCTb GonbLIell 3BE3ABI « & » o .| 0.21()
ITnoTHOCTD MeHbILEH 3BE3B , - « « .| 0.38()

Mmu pemasau kpuByio Guecka Takxe u gias RS Jlucuuku. B maxcu-
"MyMe KpHBOH 6/1eCKa MOXHO 3aMeTHTb 3(P¢eKT 3/IIUITHYHOCTH U 3aMeT-
“HHH 3dderT orpaxenns. Kpome TOro, BTOPUYHHIE MHHHMYM HECKOJABKO

“CMEIUEH OTHOCHTEJBHO CEPEIMHE. MeXAY ABYMS IVIABHBIMH: TB—TI——L=
2

=0904, yTo MOXeT 6HTb OGBACHEHO SIIMNTHYHOCTHIO OPGUTH. DTO 06-
“CTOAATEIbCTBO ORVIO NMOJOXEHO B OCHOBY pelleHus KpHBOH B rumotese U.
~Tlocko/bKY KpHBasi B MHHHMYMax CHMMETPHUYHA, MB MOCTPOMIH HOPMAJb-
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DaexTpoGOTOMETPHS 3ATMEHHBIX NEepeMEeHHbIX 3BE3L RX Tepxyaeca u RS Jlncuuku

13.-

HElC TOYKM B MHHEUMyMax cJoxeHuem BerBeii. Hal/monenus COGpaHH B .
43 popManbHeix Toukax. Hopmanbhas xpusas OJsecka LaHa B tabaune VI.

Tabana V1 .
9 Am iz ) Am n I Jin 7
opooib | —omy70l 9 | 0PI13590 | O© m238 | 6 | opga00 | OM24b | 6
0.0062 | —0.736| 7 |0.1835| o-231| 8 |o0.531L | O 249 8
0.0118 | —0,668| 5 |o0.2122| 0.245 | § | 0.5494 | ©-253 |9
0.0160 | —0.572) 4 |0+2561; 0.248 | 6 (0.5562| O. 264 5
0.0210 | —0.477 4 |[©0.2080| o 260]| 4 |O. 5626 | 0.264 |9
o o260 | —0.407 3 |©0.3302| 0,257 | 8 |o0.35830]| 0.271 8
0.,0288 | —0.309 6 |o0.3412| 0,260 6 |0.6406| 0.274 |7
0.0320 | —0.264] 6 [0.3569 | 0.263| 8 |oO. 6820 o0.272 |8
0.0400 | —0.082] 4 |[o0.3651| O0.271 | 7 }O. 69401 0.278 | §
0., 0568 o.110 § | 0.3805 | 0.256 |10 {0,.,7070| ©0.275 )9
0. 0765 0.174| 6 ] 0.4922 | 0.207 ] 5 [0.74501 © 261 | 7
0. 0898 o.190| 6 [0.4963 | o-212| 8 [oO. 8034 | 6.237 |11
o 0972 0.199| 5 |0.5022 | o0.216 |10 |O. 8363 | 0.227 |9
o, 1050 0,200 9 |0.5098 | o0.,224| 7 10O 8727 | o0.202 |6
0.1316 o 226 8
.
250 1000 S
0.95
800
£
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K0
o0
- &0
o)
&6
H
S
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a0 o 7 6t
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.14 _ H. /. Marasawsuunu

Pexruduranus nposefena Takxe B MHTEHCHBHOCTAX,
Pewennem 20 ypapuennit Tuna (2) mo cnoco6y HaMMEHbUIMX KBAj-

PaTOB MBI MOJYYH/IH CACAYIOUHE 3HAUEHUS KOA(DPUUKEHTOR peKTHDUKAIMH

2=0.0005+0.0031

b=0.0342-+0.0037

€=0.031940.0094
" Dopmysa (3) npuHAIa CACAYIOLEE YHCICHHOE BHIPAXKEHHUE:
_ Juasn + 0.0290+-0.0342 cosB — 0.0090 c0s?®

lpekr

1.0285 (1 — 0.0818 cos?®)t

Pexrngunupopannast kpusas Giecka pemasach B rumorese U B npeng-
TIOJIOKEHHU 3/MIUNTHIECKOH opbutsl. Ha ueprexe 4 moxasaHo mpescrasiae-
- HHE MHHHMYMOS. '

DoToMeTpUUECKHE 3JEMEHTH NpUBeAEHH B Tabuune VII.

Tabnuna VII

a 0.9% 8 0.287 b 0.0342
K 0.78 ay 0.193 i 85.9
ay 0.24% by 0.150 £ 0.053
b 0.240 £q 0.9534 1) 254°
E4 0.0818 Ly 0.0466
A Am
0300

400
400
600

~ 100
- 90
=30
=Yoo

- 500
- e
-3

= {0

‘Puc. 5
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emix mepeMenmnix 3peay R [epryneca 1 RS Jlucwuxkn 15

AuexTpodoTOMETPHA 3aTM

B ra6aume VI e ¥ , — SKCIECHTPHCUTET M JOTILOTA mepuacrpa OT BO-

CXOAMIICIO Y34, COOTBETCTBCHHO.
Ha ueprexe 5 mokasana Teopernieckan KpuBasl, COOTBETCTBYIOIAA
NPOBEJECHHOMY  PCUICHHIO. Ona XOpOUIO JOXKATCS CPeJH  HOPMAIbHBIX

T OUEK.

Oxr16pDb, 1951.
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Od0L0ITBEOL SLOGAMBIBNIDH) MBLILIIGMHINL VIGO0 MNe 15. 1953

BIOJMETEHD ABACTYMAHCKOH ACTPO®USMYECKOH OBCEPBATOPHH M 15. 195%

HCCJIEAOBAHHME HOBOM B CO3BE3[IMU 3MEU
(N Ser 1948), OTKPBITOM B ABACTYMAHCKOM OBCEPBATOPUM

P. AL BAPTAZ4
Brenenue

8-ro u 9-ro anpensi 1948 rouxa, BbinoaHss TCKYLLYIO MPOTPaMMHYIO pabo-
Ty TO OHDENEEHHAM CHeKTPANbHBIX AGCONIOTHBIX BeJHUHH CJIAOBIX 3Be3JT
THI0B B5-—A7, 51 chororpadupoBana obnacts B cossesmuu 3med. dotorpa-
dupoBanHe IPOU3BONKAOCH ¢ OOBEKTHBHON NPHIMO, MOHTHPOBaHHOH Ha 20-cM
xamepe 40-cm pedppakropa AGacrymaHckoi ofcepsatopur. Hem II037e, [pH
COBMECTHOM NPOCMOTpe HETaTHBOB, AupekTop obcepraropun E. K. X apagse
06paTil MOe BHUMAHHE HA CIIAGHIL SMHECCHOHHMI CIEKTp, He HMErOLLH CJIE/IOB
HEelpepLIBHOTO (hoHA. 3Besfa, K KOTOPOH OTHOCHACS JAHHBIH CIEKTD HOJKHA
Obuta ObITh 8-9-08f 3B. BeJMYMHSL

CpasHenne co 3BesAHBIMH KapraMn PpaHkanH-AZaMca ¢ Hedblo OTOMKIe-
CTBJICHHST 3a11003PEHHOr0 00'BeKTa 0Ka3aJI0Ch 3aTPYAHHTENLHEIM, BBH/LY TOTO,
4TO IIACTHHKH  OBLIM  CHATLl — B COOTBETCTBHH C 3afiauell — ¢ KODOTKHMH
SKCIOSHUMAME 1 H306parkeHHsl CNeKTPoB Oblimy cnaGbl. To 06CTOATENBCTEO,
4TO B KaTaJore niaHerapHeix rymanuocredi [11 ve okasanoch TymaHHOCTH C
OJIH3KMMI KOODJMUATAMH, a K 3Besfie THmAa Boxbd-Paiie 3a10/103pEeHHbLH
CIIEKTD HE MOI OTHOCHTHCH BBHAY GOJBIIOH IajJaKTHYeCKON WHPOTHL (OKOJIO
46°), 3acTaBJsuIO AyMaTh, YTO Mbl UMeeM 1eio ¢ Hosof B HeOyJISIpHOH CTaHH.
C HaMepeHneM NPOBEPHTH HAIUM COOGDPAKEHUS, B CJeYIONLYIO SCHYIO HOUb——
13-ro anpenst, s1 noBTOpHIa (bororpaduposanue Toi xe 06iaacTH, H IIPH TOM
ToTy4Hla KaK CHEKTPBI ,TaK U 0ObIYHble hoTOrpaduy, MOCJIe Yero cTaso coBep-
IIEHHO OUYEBHAHBIM, UTO HEM3BECTHBIA OOBEKT eCTh HOBAd 3Be3na 9-0ff BeJH-
UHHBL,

B crexuisinHoll GuGIHOTEKe 0GCEPBATOPUN HAILIHCH 2 HETATHBA TOH 3Ke 00—
MacTH, cHsAThie 13 ampens 1942 roga (NeNe 1046, 1047). Ha stux HeraTHBax,
NIOJYYeHHBIX C SKCHOBHUIUSAMHE B 2 yaca, He 0Kas3ajoch 3ToH 3pe3nnl. Torma Mo
ussecTHan Bropo acrponomuyeckux coobuenust CCCP n acTpoHOMHueCcKHE 06-
cepsatopuu o HoBoi#l B cossesauu Smen [2],

Koopauuarer Hosoli, orsocsimecs x 1950 rogy, ameior CeAYIOmHe
3HaveHus:

0.=15143m18%.47 05,03
Be=1-14°31'9".7 +0".3

Iociensne ObLTH H3MEPCHB! MHOIO HA GONBLIOM H3MEPHTENLHOM nputope
06CepBATOPHH M PeAyLHpPOBaHH no crocoby A.'H. Teiua [3].

Cynst M0 KOCBEHHBIM JAHHBIM, 10 BCHBIIKH spesfa Owlia ciabee 16-0f
3B. BedHuuHH [4, 5). '

OTxpbiTas MHOIO 3Be3a u3BecTHA HBIHe Kak N Ser 1948, B kaTajor mes
DeMEeHHbIX 3Be3J{ OH4 3aHeceHa nojy oGosuauenuem CT Ser.

2. 205bm. Sugbngod. mdL, Bnmm., Ne 15
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18 P. A.bapras

§ 1. HaGaopaTeabHplii MaTepHaX

Co nus otkphiTdg N Ser 1948 MBI 1OUTH CHCTEMATHYECKH TOJYyYaJH Ha-
GioIaTeNbHEI MaTepHaJl — CHeKTPbl M OGEIuHbIe hoTorpadH.

dororpaduyeckue HabMOJeHHsA ObLIH BBIMOJHEHB Ha JBYX Napajle/b-
ubix 20-cM kamepax (kamepet Ne 1 u Ne 2) 40-cum pedpakropa A6acrymanckoi
o6cepBaTOpHH.

CrieKTpBI IIOJIyUeHbl IPH [TOMOIH OGBEKTHBHOA TPHU3MbI, ¢ NPEJIOMIIIONIHM
yriom 15.5°, MOHTHPOBAHHOH Ha OJHOW M3 BBIIEYNOMSHYTEIX KaMep, HMEH-

Ho, — Ha kKaMmepe Ne 2. JIuHeiiHas JHCIIEPCHS MONY4aeMOro CIIEKTpa 115 A/mm
OKOJIO [z, C 1eJIbIO YBeJHUCHHs AUCHEPCHH, ONHA U3 CIEKTPOrpamMm (HeraTus
No 2422) mosmyueHa npH IOMOLIM KOMOHHAUMH JIBYX 0GBbEeKTUBHBIX NIPHU3M, C
npenoMiIsomEMH yraamu 15.5° 1 5.5° B nocneineM ciyuae JHCIEpCHs CNEKTpa

okasanach pasuoit 90 A/mMM okono He.

_ Jlisi cTaHZAPTH3alMH IUIACTHHOK NPHMEHSUIHCh IIKAJKH, TMOTydacMble co
CTYIeHJaToH LIENbIo Ha IIEJIeBOM cnextporpade Tendepa, ¢ HCNONB30BAHUEN
BCIIOMOTATENBHOTO HCTOUHHKA cBeTa [6l.

O6biunble (poTorpaduu MONy4asHCh HA Kamepe Ne 1.

Ilpu onpepeneHuu dororpaduyeckoil 3Be3XHOH BETHIMHEL Hogoil 3Be3na-
MH CpaBHEHHUS CyXKuiTH 3Be3/bl CepepHOMH TOJISIPHOM TIOCIEAOBATEIbHOCTH, KO-
rophie (hOTOrpaQHUPOBAIUCH H H3MEPSIIUCH B YCJOBUAX TOKACCTBEHHEIX C yCa10-
BUSIMH rIacTHHOK HOBOH. :

. doroMaTepHaoM CIYXKHIH miacTuik Hibdopa 3euur (4yBCTBHUTEB-
HoCTb — 700 no X u 1), pasmepom 9X12 cm.

[IposiBIIeHke BENOCh B METOJIOTH(POXHHOHOBOM NPOABUTENE. Temuepatypa
npoasnenust +18 C, a MPONOIKUTENLHOCTD — 8 muHYT.

Bcero HaMH TTOJNYIEHO 15 CHAMKOB ¢ OGBEKTHBHOM npusmofl (Taban. I) u 28
o6bluHbX hotorpadmit (tabun. II).

Uacrh HAGIONATENHLHOTO MaTepHana, B IHU Hallero OTCYTCTBHA, (1124 £
nonyyesa A. ®. TopoHAXKak3e, UTO Mbl OTMEYaeM C 6J1aroapHOCTHIO.

Tabauua L @gboowo

& .

53 25 | BE

Q g c o3 o0 ; . H 2

T <, €4 OFR o | ©F
2 (22395 g&  |5E33) 63
2258 =& |[@mawE|N
1 2412 |13.IV.1948 25 30°34’
2 2416  |14.1V. 60 27 14 .
3 2418  |15.IV. 6o 27 35 !
4 2419 » 15 26 20
5 2422 [16.IV. 60 29 20
6 2428 2.V. 33 31 3%
7 2431 4.V. 60 27 29
8 2444 |25-V. 6o 38 04
9| 2450 |2Vl 30 |3304
10| 2453 | 3 VI 63 50 50
It 2459 5. VI 60 29 04
12 2464 7.VL. 62 40 44
13 | 2470 | 9-VI 95 | 2905
14 2514 |28.VII 39 55 23
15 2516  {29.VI 85 57 10

S ———
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Flecacnosanue Hopoll B cospanun smen (N Ser 1948), orkpHTOf... 19

~

Tadnuna 1I gbéomo

i

g 85 g |BEa8| 05
T S & 2 TWos Q. L
2|2 ESS B | DaBE] ~
. 2411 13.IV. 1948 20 41°14!
2| 2415 14 IV. 30 44 10
31 2424 19.JV. 10 3t 00
4l 2428 23.1V. 10 63 30
5. 2426 24.1V. 6 30 40
61 2427 2.V. 20 27 19
71 2429 3.V 15 27 35
81 2430 4.V. 10 40 44
9 2433 | 2434 10V. 5 3905
10 24398 2437 114.V, 7 42 20
i1 2439 2440 |15.V. 5 28 vo
12 2442 21.V. 5 30 49
13] 2443 24.V. S 44 25
14 2449 2.VI. 5 28 55
15| 2456 4.VL 5 52 06
16 2460 5. VL. [ 38 40
171 2465 7-VI. 5 5O 53
18] 2471 9.VI. . 5 40 44
19| 251§ 29.VII. 10 47 39
20 2555 5.X. 8 6150
21| 2667 21l 1949 Ig 33 14
22 2678 2679 |28.11. 15 26 0o
23 2878 2877 |12.IX. 10 64 00
24 3236 3237 J15.1X. 1950 40 35 02
25| 3508 3506 [28.VII.1051 40 39 23
261 3545 | 3546 | 20X, 40 15335
27 3867 3868 [14.VIllLigs2 40 55 45
28 3913 3914 |27. V1 40 68 23

§ 2. Kpusaa Gaecka

Ha octope fauibix HAGIHI0LATNLHOTO mMareprana (rabauua I1) mamu Gei-
AN ofpeneliensl GoTorpaduIecKie 3BesaHble BeaHuHHb HOBOH,

Hamepenne BLIICIHCHO HA OObeKTHRHGM Mugpogoromerpe B, B. Hu k o-
HOBaA. MeTonuka OnpeieNeHst 3863 HbIX BOMHURE TaKasl Xe, 4To U B pabo-
tax E. K. X apajgse, BunonseMux o 06cepBaTopHH [71.

3amerum, 4T0, KAK BHIIIO H3 raGuauner 11, ve Bee Heratusn Hosok HMEIOT
coorpercTByIomue ciuMxu ITostoca. Ouu ortHOCHITCS K TOMY BpeMeHH, KOraa
Horast Obria cpanuuressio APKOH. B nocaeasux ciyuyasx ssesgamu CpaBHeHusd
CILYKHITH  HUKENPUBE/ICHHDIC 3BE3/IbI, ¢ororpaduueckne 3Be3IHLIe BETHYMUHDL
KOTODEIX OBLIH ONpeeNeHbl HaMU IO spesfam CITIT NeNe 10—18 [8].

m m
BD $15%2910(9.0) ¢.23%0 mo7
+14 2930(9.0) 9.69
+15 2908(9.0) 9.95
+152903(9.5) 10°73
14 2937(9.5) 11,01
14 29199 5) 11, 31
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20 . P.A bapra#

Beuay sHauuTenpHOro ociabiaenusi Hoeofi, B nanpHefiliem MBI crany
Olpe/ieIsITh ee 3BE3IHYI0 BENHYHHY HENOCPeACTBeHHO no 3Besnam CIIIT.

Has nocrpoennst pororpadHueckoil KPHBOH GJiecKa Mbl BOCTIOJNB30OBATHCE.
Kak HaluMmy, Tak 1 nandaeiMu A, B. ConosbeBa 9 u Ossucll0l (ra6-
Jiuna 11I). Tlpn 3ToM MBI OrpaHHYMIIHCD JIMLIL NEPHOLOM OT ampens 1948 roga:
no ceHTs0ps 1949 rona, Tak Kak faHHBIE HAJbHEHIIET0 BPEMEHH GBIIH CKYAHBL.

Hamu naunbsie 1 gaHHele J[3BHC Hpe}ICTaBJIéHbI B HHTepHAIUOHAJbHON

cucreme. launbie CO10OBb e B a GbUIH NPUBENEHBl K 3TOH Ke CHCTeMe Ipa-
- (DHUYECKHM CrnocoBoM.

Bo sropom cron6ue Ta6uuust [11 natorcs npsMble nanHsie CONOBbeB a,.
a B TPETbEM CTOJIOLE -—— IpHBeJeHHble HAMH K HHTePHANMOHAJBHOH CHCTEME,

Ilpu nocrpoenuu kpuBoil Grecka (uepTex 1) GBUIH 06beIHHEHH HaGO-
JIeHHsT 32 JaHHble cyTKH. DTO ONpaBAaHO TeM, uTo Kak BuauM, Iosas ocma-
“GeBaja MeJJIEHHO H B CPOJIHEM — C MaJIbIMH KOJIeGaHHSIMA.

Busyasbuyio kpusylo Gaecka N 3men 1948 mus nepuona or mapra 1948
rOfa no OKTAGpPh TOTO e roja MOXKHO HalTH B pabore JTom a m a [11].

m [ Lo T T 7 L T T T T T T T T L
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w00} %, 1
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©¢ ]
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© % o _o © _
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H(:ff?JloBaHHe Hogolt B coseesguu 3men (N Ser 1948), oTEpLITOH... 21

Tabnauna Il gbbowo

1O. L. " . Hctouunk { . ' Hcrounni
f @ ! "y fgpom | O ey iy Fyotren
i
2432 1 2432...
655.39 9.06 A6 5' 762.31 10.22 A6
656.36 9.08 » I 766.19 10.56 10.4 C
661.41 8.83 » 1 769.21 10.68 10.5 »
671.24 9:52 9.2 C 770.60 10.36 pis
672.22 0.58 9.3 » 771.20 10.77 10.6 C
| . 22753.27 ‘ 9.58 9.3 i 772.64 10,50 I
0.20 9.62 9.3 ” 77322 10.68 10.§ C
! 682.22 . g9.49 9.2 » 774.67 10.34 O
| 684.21 9.49 9.2 » 79117 10.86 10.8 C
686.23 .46 9.2 Y 79317 10.44 10.3 »
2{37.41 9.26 Ab 796.5 4 10.42 A
89.42 9.55 9.3 C 797.40 10.80 10.7 C
$96.25 9.28 Ab 807.52 10.67 I
701.27 9.58 9.3 C 823.14 I1.11 11,0 C
703.37 9.40 Aj I 824.12 I1.1I 11.0
704.31 9.58 9.3 C 830.18 11.10 AG
705:37 9.30 Ad 969.56 : 12.30 »
706.30 9.63 9.3 C 976.58 12.20
707.22 9.58 9.3 Y "
707.453 9.55 A6 2433
707.49 9.50 I 005,24 12.68 12.8 C
708.2(3 9.50 9.2 C 019.83 13.00 bl
708.zb 9.42 Ad 025.28 12,92 131 C
708.61 9.58 i 027.25 12,58 12.7 »
709.30 9.78 9.5 C 032.47 12.67 12.8 .
709.64 9.31 it 033.18 12.92 13.1 .
710.47 9.50 A6 053.58 13.24 1{
711.22 9.77 9.5 C 056.19 12.76 12.9 C
712.27 9.79 9.5 ,, 056.24 12.76 12.9 .
712,40 9.35 Ad 062.22 12.76 12.9 .
713.24 a.87 9.6 C 06§.22 13.11 13.3 .
2{3.58 9.58 I 070.38 12.88 13.1 :
716.67 9.81 » o81.21 12.88 13.1 »
717.62 9.92 » 084.25 12.88 130 M
719.67 872 » 087.32 13.11 13.3 .
723.02 9.78 n 094.26 12.76 12.9 ,
726.20 10.08 9.9 C 098.29 12.88 13.1 X
727.20 10.17 10.0 . 099.34 13.12 13.3 .
728.63 9.82 A 099.59 13.05§ ﬁ
729.20 10.25 [ 10 C 103.38 13.38 13.6 C
729.59 L9.97 I 113.2§ 13.38 1}:.6
73122 0 1043 9.9 C 117.28 13.38 13.6 .
732.68 | 9.97 I 121.22 13.12 13.3 .
73420 | 1026 | 10 C 122.65 13.19 |- 13.4 .
735.60 9.96 J 124.27 13.26 | 135 . ;
736,71 | 10.07 . 125.28 1268 | 128 ;
737.30 : 10.24 10.0 G 156.18 13.38 [ 13.6 .
737.01 | 10.02 A 173.1§ 13.07 13.3 !
739:25 | 10.34 10.0 C 177.15 12.76 12.9 .,
740.67 | 10.05 JL 178.16 13.38 13.6 ;
741210 10.32 1o.1 C 179.17 12.92 13.1 :
743-23 | 1021 10.0 2 180.16 13.70 13.9 .
744.63 | 9.73 I 181.16 13.38 13.6 .,
75720 | 10.44 10.3 Cc 182.17 12.76 13.0 ’
761.20 | 1044 10.3 » 184.16 13.26 13.5 ”
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Ta6auua 111 gbbomo (npopomkente 3oahdymads)

Werognux Wcrounuk
10.4 my m'(b Fgobren 0.4 g m’dp Gyl
2433 2434...
186.15 13.00 13.2 C 239.30 13.45 A6
540.20 13.20 A6 252.31 12.90 »
856.28 13.25 N
892.24 13.90 »

§ 3. CnektpanbHas cragus passutus Hosoi

[lo Buay cmekTpa (LIMPOKHE SMHCCHOHHBIE JIHHMH, NMPHCYTCTBHE JHHHI,

" XapaKTepHBIX JIsl Ta30BBIX TYMaHHOCTEH) Cpasy CTANO OUeBHIHBIM, uTO B MO-

MeHT OTKDLITHSA 3Be3/1a HaXOIHIach B HeOYJIAPHOH CTaJHH CNIEKTPAJIBHOTO pas-

BUTHS, T. & MOMEHT MaKCHMyMa BCIBIIIKH el0 yXe OblI NpOiIeH [12]. TloBu-

. JUMOMY, MAKCHMyM BCTIbIIIKA N 3Meu u He MOT ObITh HAaOJIONEHHBIM, TaK Kak

"OH mpouzoules B 6ojiee paHHHe MeCHIb, 6LITh MOXKeT, B KoHie 1947 rona,,
xorna Hosas pacrosarasnach Ha He6e BO6ausk CoJHLA.

Jlast neranbHOro H3yuennus crekrpos Hopo#t (tabu. I) Bce onn Guuin Bpo-
NyIleHsl HAMH Ha CAMOpPETHCTpHpYolieM Mukpodoromerpe Kpiocca B nabopa-
topun ['ocynapersenHoro AcTpoHomuyeckoro uucruryra uM. Il repubepra
B MoCKBe 1 GbIIH NOJYUEHE COOTBETCTBYIOIIHE MUKpodoTorpaMmel. Ilocieinue
NoKasad, uTo B MePHOJ HAUIMX CIEKTPANbHBIX HAGMIONEHUHA (ot 14.IV.1948%

110 29.VII1.1948) crniextp HoBoil He moiBepraJjicsi CylleCTBEHHLIM H3MEHCHHSAM B
CMBIC/Te HCYESHOBEHHS HJIH Ke NOABJEHHs KAKHX JHOO CIeKTPaNbHbIX JHHHH,
eCIH yUecTb TO, YTO B NOCJe/Hee BpeMs, BBHAY ocnaliieHHsi CaMoOii 3Beajlbl,
Gosiee cnabble JHHHH ObUIM He BHAHBL [J03TOMY MBI TIPHBOJAUM OITUCAHHE
cniekrpa Hosolt simute o dororpaduu 14.1V.1948 (doto 1, Tada. IV) doro 1
TIpEJICTABJIEHO B IBYXKDATHOM YBeJHuEHHH, 3aMETHM, UTO B CIEKTpe, MOJTyde:
HOM C JIBOHHOH IPH3MOM, JOIOJNHHTENBHO BHAHA JIUIIb JIHHHS A 49278 (He I)-

Tak KaK CekTpb! GbITA TOJIyUYeHbl ¢ OOBEKTHBHON NPU3MOH H PSAAOM €8
cnekrpoM HoBoil He GbLIO OTIEYATKa CTAHAAPTHOTO CIEKTPa (cekTpa cpas-
HEeHMs), TO JUIS OTOXKJECTBJIEHHS CHeKTPaJbHbIX JHHUA, Mbl HOCTYIHJIH Cje~
nytoum o6pasom. Creppa ObLIM OTOXK/ECTBJIEHB! SIPKHe JHHUY NIyTeM CpaBHS- . . {
HUSI CIIEKTPa Hosoi co CXOMHBEIM eMy crmekTpom N ['epxyneca 1934 B HeGy-
napHoit cranuu [13]. Janee, Ha MukpogororpamMme cnekrpa Hosoit Gsuix H3-

MepeHbl PACCTOAHHS BCEX CNEKTPANBHBIX NUHUH OT Fly M, C IOMOMIBIO KPHUBOK
JIMCIIEPCHH HAIKX CIEKTPOB, GbLIH ONpe/le/leHbl COOTBETCTBYIONIHE ITHHb! BOJIH.
Tlonydennbie TakuM NyTeM JUIHHBI BOJIH yXKe OTOXKJECTBJIEHHBIX APKHX JIMHHE
OTJIMYAJIHCh OT JeHCTBHTENBbHBIX HX 3HAUEHHH B cpelHeM HA +2 A ITpunss ato:
BO BHHMAaH¥e, MBI CMOIMIM OTOX/ECTBHTb H clabble JuHHH. Pasymeercs, B 1o-
clelHEM cJyuae, KpOMe CpaBHEHHs cO cliekTpoM N ['epkysieca, Mbl OJIb30BA-~

JIMCh U ADYTUMH 00I1IeU3BECTHLIMH COO6pa}KeHHHMI/I Js OTO)KILGCTBJIEHHE
CHeKTDaJbHBIX JHHAR. I )
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$oro 1 gape &
h

Tabauna IV gbhomoa

y Hcrounnx ; Mcrounnx
¢ Fyotrea ) Fyotan
0 g o .
5007 A [OIIT] | 4267 A ClIi
4959 [OII] ¢ 4242 NII
4861 HB i 4200 Hell, N1IY
4636 A 4102 } Hz
4641 NIIt ogoye 0 [SIT]
4620 O, NII i 4041 N1
4341 Hell 3995 © NIl
| 4530 Nil 3970 He
| 4514 NI 3889 T
| 4471 Hel 3869 {Helll}
% 4447 NI 3835 Hy)
4416 Ol
4363 [OTT1]
4340 Hy

[Mocrynupitee TO3JHee B Hallle PaCIOpsKeHHe HCC/IENAOBAHMe CIEKTpa
N 3meu 1948 Mapwu b nox [14] norasano, uro HallH OTOXIECTBJICHHS CIIeK-
TPaJIbHBLX JHHHI BHOJHC COOTBETCTBYIOT AEHCTBUTENLHOCTH. Mapu bunox
pacroJaraja cnekrpoM HoBof, IOJyueHHbIM CO CHIEKTPOrpadoM 1 HMEIOMIHM
PANOM CTIGKTp CPABHEMHs, TaK YTO 31eCh YK He MOTJIH ObITh COMHEHHS B
OTOMIECTRNCHNY JHHUHA.

§ 4. Cnexrpooremerpuueckast o6padorka naGaioilaTeabHoro martepuaaa

Henpepoenii ciiekrp HoBoil okasadcs cTob CiabblM, UTO CHEKTP MOXKHO
CUMTATL UHCIO 9MHCCHOHHBIM. IJosToMy s criekTpodoToMerpuuecKoi oGpa-
60TKI ero Mbl BOCIOE30BAJNCHL 3Be3j0# cpaBHeHHs. [locnennsas Owiia Hs-
6paHa Ha TOM e HeTaTHEe. :
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Ipu BHIGOpE 3Be3/BI CPABHEHUS MBI CTAPAJIHCh, YTOGE OHA GBLIA 110 BO3-
MOXKHOCTH PaHHero moakjacca A, npu HopMasbHO# 3Kcrosuuuu Hosoi nasa-
Jla CIIEKTP HOPMAJIBHOTO TOYePHEHHs H HaXoausaace nobiausocry Hosodt, Bosee
NI MeHee YIOBJIETBOPSIOMIEH 3THM TpeGOBaHMAM oxasasnach 3Be3na: HD
141040, A3, 6.86 ¢. 3B, Bes.

HurencusnocTr nunuii HoBol onpenensiucy no OTHOUIEHHIO K WHTEHCHB-
HOCTH HeTIPEePBIBHOIO CIEKTPA B 3Be3jie CPaBHEHHs, B TOH ¥Ke JJIHHE BOJHL, 3a-
TeM NpHHAMAs BO BHHMaHHe HCTHHHOe PaclpefesleHHe HEPTHH B HempepbiB-
HOM CTIeKTpe 3Be3/lbl CpaBHEHHs (B35IB MJIS Hee NPHHATYIO OJS TAHHOTO CIEK-
TPAJILHOTO TOAKNACCA TeMlepaTypy W3 TeMmmepaTypHoi Likamsl Kofinmep a
[18]: Tsp =9340°), 5TH HHTEHCHBHOCTH BbIPA’KAIUCH B CPABHHMBIX IpYyr ¢ npy-
TOM eJHHHIAX. 3a eluHuNy OLUIA NPHHATA HHTEHCHBHOCTH HENPEPLIBHOIO

o
CHeKTpa WHpHHOK 1 A B cHekTpe 3Besjibl cpaBHeHUs OKOJO Ha.
OueBnsiHO, NMOJTYYeHHEIH TAKHM IyTEM De3YJbTaT 3aBHCHT OT NPHHSTOMN
NS 3Be3/Ibl CpaBHEHHsT TemIepatypel. B cBs3m ¢ sTum 3aMeTuM, uTo 110 pac-
TIpe/IeNIeHHIO IHEPTHH B CIEKTPe, TeMIepaTypa, cOGCTBEHHO TI'OBOPS, JOMKHA
/GBITh BbIe. [JlefCTBHTENBLHO 3a MOCHENHHE TOBI CTANO BBICHATBCS, YTO TEM-
nepartypa 3sesq THna AO, mo pacrpele/ieHHIO SHEPTUH B CIEKTPE, COCTABISIET
18000°, B To BpeMs Kak a(BdekTHEHAS TeMIepaTypa 3THX 3Be3j, COCTAB-
aser 10700°
Ecau o6osnaunts vepesd I 'nun. 12+ onpenesnsieMble HaMH HHTEHCHBHOCTH
CIEKTPAJILHON JIMHKH C JJIMHOH BOJHEL A; Ay HoBOH M 3Be3fbl cpaBHeHHs co-
OTBETCTBEHHO, g uepe3 [y, I+ COOTBETCIBYIOIME HM HCTHHHBEIE WHTCH-
CHBHOCTH 3THX Xe€ CIHeKTPAJbHEIX JHHUN, TO BBHIICCKA3aAHHOE MOHO RLI-
PA3HTh CAEAYIONHMH PABCHCTBAMU:

Iuy  Dux .
et — == 1=f, 2, 3...
L g D
TJe a; NOCTOAHHHE 4YHucia, T. €.
_ Dux =a; L+ (1)
C apyro#l CTOpPOHH:
D
———-b;‘?,
Do !

THE bis MOMGHO MOJYUHTh 10 gopmyne [Tnaunxa (16l a &, » wamewm ciyuae
BJUHA BOJHH M, 1. e.

Dy = biylro- (2)
Hs (1) u (2) paBeHCTB IoJydaeM OKOHYATENbHO:
Danv=abiy o+
Takum nyreM Ham# OBbUIH NMOCTPOEHBI KOHTYDHI IPKHX IMHUCCHOHHBIX JIH-
HHU ¥ BbIYHMCJIEHBl HX S5KBHBAJEHTHbIC [IHPHHBI B ¢/lHHHIAX HHTEHCHBHOCTH HE-
-TIPEPHIBHOTO CNIEKTPA 3BE3[BI CPABHEHHS! B TOJOCKe HIHPHHOIO | A okono Hs
(rabmuua V). B nepuon malmmx cnexrpadbHbIXx HaGuiofenuit (rabmmma I)
cnekrp HoBoit He moaBeprascs GHICTPLIM H3MeHeHHsM. [103TOMY MBI yHOBJTe-

TBOPHJIECh OOPaGOTKOH JIMIIb HECKOJNBKHX CIIEKTPOB, OTHOCAINHMXCS K JHOCTa-
TOYHO Y/AaJIeHHBIM JPYT OT Jpyra NHsM.

T e AR
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Tabnuna V gbbomo

1948
5 : i
’ IV | 4V i 25.V ! sVI | VI | 20.Vil
i :3

N{+Ny | 56 51.9 ] 45.2 50.9 389 | 326
HB 14.5 12,2 1 11§ 8.6 8.6 4.7
4686 5.7 4.8 i 4.3 4.0 2.8 3.4
4641 11.6 7% R 7.0 7.4 6.4 3.9
4710 3.4 3.0 3.2 2.7 2.7 2.3
4303 26.9 20.2 19.7 154 o400 8.6
My 7.9 8.5 6.1 50 1 5.4 2.5
3 1.2 10.4 8.6 é.5 7.2 3.4
He 5.0 3.0 3.6 2.5 2.3 | —_

CHeRTPOMOGTOMETPHYCCKHE H3MEPCHHS BBINOJMHeHbl Ha T. Ha3. OBICTPOM MHE-
Kpodioronerpe AGactymManckof oGeepsatopuy (61,

Tax kax wacrostinast paGora (11oJydenue KOHTYpa JANHHUA) TpeboBana H3-
Mepettst HETCHCHBROCTH 1O ROSMOIKHOCTH YV3KOH LOAGCKH B H3MEPFAEMBIX JIH-
HHSIX, TO Mbl JIOJAKHB! OBUIH BOCTH HBMEPEHHS TIPH TaKOW MUHHMAIbHON IHPH-
HE HARCHTTTEALITOR 1LETH Mm\,_p'\(buummpj U[EH KOTOPOH, IPUEHMAT BO BHAMA-
HHE ¥ BoICOTY e, (bOTO\rﬂ‘rpupvw351 IoU1a b ocTasajach Obl He MeHbHIe
MHHHMATBHO BOSMOWION, PyKOBOJCTEYSICh STHM, Mbl IPOBEJIH U3NMEePEHHs HpH
nmprae vesn 0.25 MM #7 Bricore 7 MM, Fiv otBeyator Ha Herataie 0.012 MM 1
0.33 MM, coornereTnenio, (yoeauvende 21-kparnoe). Takum obpasom, ¢orto-
METPUPYCMAS HNOTHAB BOJVUACTCST 34 CYeT BHICOTHI G/ 3HAUHTENHHO 60D~
e MUIMAALITO BOSMOMIOH W JIPH 9TOM BbIpesaeMast NOJNOCKA B caMOl JIHHHE
JOBOALHG  vaga - (. ()1 2 wive Tocsennell coorBeTcTRYer NpH HALIef JHuCHep-

CHU B c.pe ureM 1.5 A.
- pu wsmepenin nienn, gepeMenanacs BEYTPH JAHHIOH JUHUH 4epes Kaxk-
aple .02 MM, Tak g9ro KOHTVD OMHCHIBAJCS JOBONBHO UETKO.

Tocre wiam mepei HaMepeHHeM Herarusa HoBoH Usmepsanch,  Takke
TR AJTKH, o:mom)GMmmu HPOSIBIOUIRIC ¢ HHM, @ CTPOHMAUCD XapaKTepHCTHYeCKHE
kpussie { A lol') g necRoNbRUX PASTHUHELY JI“II/IIT BOJIH. 3aTeM, T. K. OHH 3a-
meTHN ne pasanuanich (6L w3 mmx 6panack cpeHss KpHBasi, KOTOPOH MH M
AOAL3ORANTCH JI7is] BOOX I3MEPACMBIX HaMH JHHHAN, 3TH XapakTepHCTHYECKUE
KPHRLIC jasiadll HAM BBUNEYKASAHHBIE BeNWIUnsl [y ¥ Ly~

IMpu mocTpocnud KONTYpa THHAN YUHTHIBAJNACH KPHUBAS UCTIEPCHH.

Kk Buaso ns radauuel V, B cnexrpe Hosoll roasencrsyior aunuy 10 111,
1. e, Hopas naxopmnacp B TOT IePHOJ B MAakCHMyMe pPAas3BHTHs HeGyIsDHON
cTaI,

Hostee pureCHBHOCT JHEUE B TeUcHie Nepuosa HaOJIOHeHHE nocte-
HeHHO ochaaleBalor, Kak ¥ BHAHMBIA ¢ororpaduueckuii 6meck Hoso#t (uep-
Tex 1), npereprieBast IpH STOM HEKOTOPHIC KOJeGaHHsS COOTBETCTBEHHO KO-
HAHIIO 6 rcexa Hosoil.

MrrencaBrocth HeGYMSIPUBLIN 3ANPEHIeHHBX JIHUE (N1, N,) IO OTHOUICHHIO
K appopanbiofl (& 4363) NOCTCHCHHO VCHIMBARTCS, UTO OBBIUHO HAG/IO 1aeTCs
B MO3AHUX CTA/IUAX PA3BUTUS HeOyJSIpHON CTAMH B HOBLIX 3Be312aX, B 060104
Kax Kompb[x 110 Mepe HX paciuupenus, MNOTHOCTb NMajaeT, a Houusanus pa-
CTET W VCIOBUS BOBHIRHOBCHNS HeOYISPHBIX H aBPOPAaNbHBIX JHHUE NDAGIH-
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JKAITCST K TOMY, UTO HMeeT MeCTo y IUIaHeTapHBIX TyMamHocrel, rae HeGy-
JiipHbIe JUHHH TOpAa3A0 sipue aBpPOpPaNbHBIX. ’

HMHTeHCUBHOCTH JHHHH  « 4686 1[0 OTHOIIEHHIO K HHTEHCHBHOCTH:
A 4641 nocreneHHO yCHJIHBAaeTCH,

CnenoBarelbHo, mag N 3men 1948 xapakrepHbl BCe IPU3HAKH, TUIHUHDIE
aas HoBbIX, ¥ B ee PasBUTHH MBI HE 3aMeuaeM HUKAKOH aHOMAaNHH.

3ameTiM, uro M a pu B s o x [14] ykaseiBaeT Ha HEKOTOPOE PasjBOGHHE
SMHCCHOHHBEIX JUHUIH B ciekTpe N 3Meu, 0JHAaKO B HAalOHX CHEKTPax 3TO elBa-

v 3amerHo. OUeBHHO, PHUMHY STOIO HAJO BUIETH B TOM, 4TO HAIH CIEKT-
PBI IONYYEHB! ¢ OGBEKTUBHOMN NPH3MOH U B HHX TAKHE TOHKHE 3¢ eKTsl MOTYT
OBITE 3aMACKHPOBAHEL.

B ra6aune VI gampl fekpeMenTl cepud DBampMepa s N 3MeH, NOMY-
yerusie HaMiH 1 M a p u By o x (141, 3aech e jisi CpaBHEHHS TPUBEEHB 9KC-
NepUMeHTa/bHble JaHHBIE JJisi HeKoTOpbix HOBHIX ([17) erp. 360} u Teoperu-
yeckoe 3HaueHHe JeKkpeMeHTa cepuu banbmepa mo bBe#ikepy u Men-
meay [18], BbluncieHHOe A4S NNaHETAPHBIX TyMaHHOCTEll.

i
t
E,
|
E

Tadanua VI gbbomo

N Ser N Her | N Lac Teoper.
B ngmtommo
Beifikep u
1948 1935 1936 Meunrnen
Cn. VI ]
anans | 141V ) 4V | 25V | 5.VI | 7.VI |29.VII (B10x) VIII VII | Tsa=10000°"
L3.bobn
i
Hy, — —_ —_ — — — 1.40 2.50 1,62 2,50
Hg | 100 | 100 | 1.00 | 10O | 1.00 | 10O | 1.0O 1.00 1.00 1.00
Hy | 054 {070 | 033 | 059 | 063 | 0.53 | 0.74 0.54 0.55 0.51
Hs | 077 | 0.85 | 075 | 076 | 0.84 | 0.72 | 0:90 0.51 0.49 0.31
° H: | 0.34 | 024 | 031 | 0.29 | 0,27 — ] 0.38 0.14 027 . 0.21

I[lonyuennblii HaMu AekpemeHT cepud Dasbmepa nas N 3men 1948 B:

CpeIHEM COTVIaCYeTCsl ¢ TEOPETHUECKHM (33 MCKMIOUeHHeM H; xoropas mo--
. KasblBaeT AaHOMaJbHO GOJBHIVIO MHTEHCHBHOCTb) H CPaBHHM C 3IKCHEpHMEH-
TaNbHBIMH JTaHHBIME IJisi Apyrux HoBbix. ‘

AnomaJibHO GOJBIIAS WHTEHCHBHOCTH Hp 1o Mapu Buaox [14]
KoTopas pacrosarana cuekrpamu Hosoi ¢ Goubiieit JucmepcHell, ecTb pesyib-
TAT HaKJIa[AblBAHUS HA Hee JIOBOJLHO WHTEHCHBHBIX Juumh 4 4097 u A 4103,
npunamrexamux k. NIIL . |

KOHTYpEI SMHCCHOHHEIX JIHHAH HMEIOT JIOBOJBHO CHMMETPHUHbIe (OpMEI,

T. e. MOKHO CUWTATL UTO Ta3opas 0OOJOYKAa 3BE3/bl PaclIHpsach BO BCe:
CTOPOHBI paBHOMepHO. B TakoM ciiydae CKOPOCTb DacIIMpPEHHdA 00OJIOUKH Xa-
paKTepH3yeTCs NOJYLIMPHHON 3SMHCCHOHHHIX JHHMA. B mepuox Haumx Hal-
moJieHMl rasosas o6osouka HoBOU paclUHpsItach B cpelHeM CO CKOPOCTBIO-
1600 xm/cek.

15151 OLeHKH JyYyeBOi CKOPOCTH caMO# 3Be3/bl Mbl IPHMEHHIH nuddeper--
_HHMaJbHBIA MeTO. 3Be3flaMH CPaBHEHHs CJYXKHJIH:

HD 141003 (8 Ser) A2 Ve=-422.0%1.2
141187 (v Ser) Ao —35.2+1.3
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Moxuo 6n10 yoenursest, uro Hopas me obianaer CKOJNbKO-HUGYAL BH-
XeATIONTefiCst CROPOCTHI0 H DOCHEAUASI—-TOTO X6 {IopsiKka, UTO W JJIA BCeX
3BE3HA, B CPLJILICM.

§ 5. BnexkrpoHnag rempeparypa B ofonouxe Hopoi

OrHOWIEHHe CYMMBbl HHTEHCHBHOCTEH HeOYJNSpDHBIX JHHUAN,, N, K HHTEH-
CHBHOCTH dBpOpaiibHOH JuHuKM A 4363 spisiercss (QYHKIMEH 3JeKTPOHHOM
TEMIEPATYPBl U 3JEKTPOHHOH NVIOTHOCTH B Ta30BHIX 00OJOUKAX ILIAHETAPHBIX
tymantoctrelt v HoBBIX 2Bess, Tax Kak HeOyJspHRle M aBpOpasbHBIC 3almpe-
HIeHHbIE JIHHAU HMEIOT PAa3Hble HOTeHLMAJ bl BO3OYXKACGHHA H IPOAOJKUTENb-
HOCThL MKH3HH 4TOMOB COOTBETCTBYIOIIHX WM B METACTAOMJILHBIX COCTOSTHHSX
pasmiuna. Mexoast us storo, Meunen, Annep u Xe66 [19] paspa-
GoTajd MeTOJI OlPC/eNeHns: 3JIeKTPOHHON TeMIlepaTypsl B 000JIOUKaxX ILIaHe-
TapHBIX TyMatHocrel, [l npuMeHeHHs 3Toro Merona K HopbiM spesnaM myx-
HO yuecTh pas/iuude 3ACKTPOHHOH IIOTHOCTH B TA30BHIX oboiacuxkax Hosbix
3BE3A N TATCTAPHLIX TYMAHHOCTEH. ,

Hediu-lanomxkuuoid ulanmomxuuaem [20] Obuiu mosygens:
DTERTRONHBIE TUIOTHOCTH B OGON0UKAX HeCKONbKHX [1OBBIX 3BE3J, HAa OCHOBE
KOTOPBIX, NMOJb3ysich merogoM Mennedsa, Anisepa u Xe66a, oOHH
FOJYUHIH CJeRYIOLLYI0 (DOpMYJy [JIs OUpeleNeHHs 3SJeKTPOHHON TeMmIepa-
Typul B obosoukax Hopbix:

14320

= 0.0475X 10 Ton

[N|+1\")
[»'!fihft

B radiunne VII npupopsites 3jieKTPOHHBI® TEMNePAaTyphi B oOonouke N
Suen 1948, nojryueHnsle HaMH 0 3TOH (POPMYJIe HA OCHOBE COOTBETCTBYIOUIHX
HaHHbIX Tabaunpl V. 3jech ke npusejeno onpegensesne Mapu Baox [14l
3amMeTum, uro OGNS TONbL3oBAIack MerofoM bap6re [21], xoropoi
npejcraBisier coGoil HeGoJbIIOE BHIOU3MEHEHHe BBIIICYKa3aHHOIO METOHa.
DTHM N BRISBAHO PASJIHUME MEXJY pe3yibTaTaMH, NOJyYeHHBIMH HaMH K
Mapu DBaox wuz 0JHHAKOBOIO OTHOIICHHSI HHTEHCHBHOCTeH BHILIeyKa3aH-
HbIX JIMHHH.

Kak BHzMM, 3N€KTPolHAST TeMIlepaTypa B obojouke N 3men 1948 Toro
e IOPSKa, Kak M oObluino Habmonacyeie B o6onoukax Hoesix ([17] crp. 359).

Tadmma VI gbbomo

| | ‘ :
S e N ORI g Vi 20.¥ Vi

1948 14.5% 43 | 23.¥ : 5-V1 7'” 20V (Baox)
i} | |

N+ N ! .

B 2.11 2.52 | 230 | 380 2.78 2 2.34
Ly | ' |
“Tou &v00 8300 ! 8500 1 73500 8100 7500 7780

§ 6. Temmeparypa Hogoi

Tax xaw p cuexrpe FloBoit He NPUCYTCTBYeT HeNpepbIBHBIH CIEKTD, TO WM&
BCEX CYIIeCTBYIOIINX MeTONOB OHpEIC/ICHHS TeMIeDaTyphl dipa IIaHeTapHBIX
ryMarocrel w Honbix speay B nedvaapaed cranvr [171 wiur Moriu NpHMeHUTE.
aumb mMeroan B AL AmGapnymana 221w Crog 1230
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28 P. A Bapras

_— -

3aMeruM, 4TO Uil MOROGHOrO CJIyYasi WU3BECTHHL TaKiKe Meroasl D. A.
Boponnosa-Beabssmunona (241 uw M. A. Bamakunse I[25]
Onnako, misi NpHMeHEHHSI STHX METONOB y Hac He GblIO COOTBETCTBYIOHIHX
3KCHePHMEHTANbHBIX JAHHBIX.

B. A, AmGapuymsau NpeANIOJaraer, 4To aTOMBI BOJAOPOAA IOLJIO-
HIAI0T TONBKO TY SHEPTHIO, KOTOPAs H3NYYaeTCsl MeXKAy HOHH3ALHOHHBIMH Yd-
s} . Cr
croraMu //L u Hell (X912 A m 7228 A), a usnyueHde siipa 3a mpesesiom
X 228 A noanocThio noryomaercs - (Hell T, e. uncaa KBAHTOB, HCITYCKAEMBbIX
SAPOM B 3THX ABYX y4acTKaxX Ny M N'w, NpUGIH3HTOIBHO pPaBLbl UHCHAM
KBAHTOB, HCLYCKAEMbIX B JIHHHAX COOTBETCTBYIOULIHX cepud Hl u Hell. Hcxo-
As1 M3 STOTO NPEANONIOKEHHs] H BOCIOJNb30BABUINCh TeM, YTO JUIs ONpeleleH-
HBIX 11ap KBAHTOBBIX COCTOSTHUA /11 ¥ Hell orHOmeHHe afHINTEHOBBIX KO3()-
-(PHIHEHTOB JIJISI CAMOIIPOH3BOJILHBIX NEPEXOA0B ( A,,,) HOCTOSHHO H pasHo 16,
OH HAXOAUT COOTHONIEHHE
Nuw AN,
eI ]
Nu Asghyy Ly :
rje [y v I, MHTEHCHBHOCTH JHMHHE . 4686 u H3, cOOTBeTCTBEHHO, (3HAY-
KH ° OTHOCATCS K /:li)- :
Ipu BroiuucieHun TemnepaTyps 1o QopMyse A M6 a PLUYMSHa, T0Jb-
3yloTcs rabuduel, cocTaBJeHHOH cCaMiM aBTOpOM Meroga. B Helr faercs co-

OTHOLIEHHE ]\Ti B (DYHKIMH TeMIIepaTyphl JJIs 4eploro TeJa.
SVl .

Meroy CTos OCHOBaH Ha oOnpeleeHHd OTHOIIEHHS CYMMbI MHTEHCHB-
HoCTel 3anpellieHHbiX JuHuH [OI] X cyMMce HHTEHCHBOHCTE! BOJMOPOAHBIX JIH-
-Huit cepuun Banbpmepa.

Hcexons us reopun 3aHCTpa CBeyeHHs IJIaHETAPHBIX TyMaHHOCTeH,
N0 KOTOPOIT KaX /bl KBAHT yibTPa(HO/IeTOBO! pafHALMH 3a NPEJETIOM CePUH
Jlafimana nenTpanbHON 3Be3[bl MOPOXKIAET ONMH KBaHT cepuu DajbMepa, a
BCST SHEPTHs, NONyYaeMasi SNeKTPOHAMH NPH HOHH3ALHUU MEPEXOIUT B H3JIyue-
HUe JIMHHH «HeOy/ius» (3anpeuieunsie JUHAH), CTOH  nHOJXyduus crepyiomiee
:COOTHOUIEHHE:

e

]

L—xT1, N

X1 -—ZI’_\_/_

Iy

Hyd Vg
rje
0 e
2 3
X x
L=[ % dy, L= ax
o »T o r
B¢l Y, €1
hyy . Ay
X = -y X = —y
kT kT

Yy COOTBETCTBYET TOJOBHOIlL Juuuu cepuu Jlaiimana (4,912 }0\), a
v'—Fp (A4861).
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HecnejroBanne Hopolt B cosBespun 3men (N Ser 1948), orTepbITOi... 20
Iy~ Xy [1
CootHotlenRe [= —— B (PYHKUMU TEMIIepaTyphl OBLJIO BBIUACIEHC -
' x Ay

JUJIs 4ePHOro Tejia CAMHM aBTOPOM METOJa.
— ,
~ v
CyMMHpoBaHue 2 , Ip -~ pacmpoctpaHsiercs Ha BCe JIHHHH cepudt Dajib-
ed v,
Mepa, BKJOYAs H HenpepbIBHBIN CIEKTD 34 TOJOBHOH JHHHEH 3TOH  Cepuu.
Opnnako, BJIHSIHHe ITOCJAEJHEr0, T4K ¥Ke KAK U IOCHeJHHX YIEHOB cepuH Ddib-
Mepa MOYTH HHUTOMIIO, T. €. HUMH MOXHO HIpeHeOpeub.

Kax pyanm (ra6nuna V), nanmbie HAGTIOASHUH He BKJAOYAIOT JUHAID He.
s Toro, uToGbl yuecTh ee BIHsIHHE, Mbl BOCIIOJIb30BAINCH JaHHbIMU M a p u
Baox, a rakke ywiu TO, UTO IHOJy4eHHbIH HAMH AEKPEMEHT cepuH Banb-
mepa (radiu. VI) B cpeiHem cornacyercst ¢ TeOpeTHUECKUM (34 HCKJIIOUEHHEM

He ’
He) o npumsig - =2, BHOCIEACTBHY, I/ KaXKIOTo AHS HaOJIONSHHH, 3HAT -

]
Y

+3Havenue My Mul Berunmcnsiin H ..

«

b ,
CyMMHpOBaHHe 2 l, pacnpocTpausieTCsl Ha BCe 3amnpellleHHble JTHHHA®
Neb

. (npennonaraeTcs, 4To BCe OHH H3JAywaloTesi B (oToTrpaduueckoll  o6JacTh
cnekrpa). OueBHIHO, IVIABHYIO DOJb HIPalOT 3anpeileHuble juaun (01111

Hrak, BocnoJib30BaBIINCh COOTBETCTBYIOLMMH JaHHBIMHE TAaOJHIH V, HaMy
6buta BoluncieHa temneparypa N 3men 1948 (ratn, VIII) meromamu A me--
6apuyMsana u Cros.

Tagauna VIII gbboo

1948 ! 14.1V ‘ 4.V 25.V 5.VI 7.VI 29.V11
I\"’ul .
—— 0.35 0.35 0,33 0.42 0.40 0.66
-Nul
T°Am6. | 164000 | 164000 | 162000 | 171000 | 171000 | 206000
I 1.13 1.13 1.I3 1.47 1.19 1.75 *
T°Crai. | 25500 235500, 25500 31500 26500 36000

Kak BuauMm, temneparypa HoBOH moCTeNeHHO yBeJHUMBAaeTcs, dTo H
AOJAHO OBITh, H B IIEPHOJ HALIHX HAGMIONEHHH B CPEiHEM COCTaBIseT N0 Me-
Tony AMBapuymsua 170000 a no merony Crosa 28000° Ecnu mpu-
HSTH BO BHHMAaHHe, UTO TIEPBHIH METOJ BEPOSITHO HAeT 3aBLIICHHBIE, 4 BTOPOM
HECOMHEHHO 3aHHKEHHDble TeMIIEepPaTyphbl, TO HYKHO CUMTATh, YTO JIeHCTBHTENh-
Has Temmeparypa Hopoil naxonurest rae-To Mexay mnmu. K coxanenuio, Kak
y*e OBLIO CKa34HO, BBHAY TOro, uro crekTp HoBOH 4HCTO SMHUCCHOHHBIH, MBI
He MOTJIH IPUMEHUTH APYFHE METO/bl ONpeleieH sl TeMIIEPaTYpPhl f/apa IJIaHe-
TapHplX TymMannoctel u Hopnix. )
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30 P.A Baprasn

§ 7. Paccrosinne po N 3meu 1948

Bocnonp30BaBIIHCh CTATHCTHUECKH YCTAHOBJIEHHOH CBA3LIO MeXK/1y CHeK-
TPaNbHbIM pa3puTHEM U NajeHueM Oaecka lloBbix 3sesn jus.N SMeu 1948
NOJNyuaeM, YTO B MAKCHMyMe BCNBILIIKH OHA BeposaTHO Oblna 5-0if 3B. BeJHyM-
mur ([17), crp. 220).

C ,[[pVI‘OH CTOPDOHBI CTATHCTHYECKH YCTAHOBJIEHO TaKXKe, uTo B MAaKCHMyMe ’

BCNBHIKH HaHBEpOATHellIee 3HaAYeHHe aBCOMOTHOrO GJrecka /1451 HOBBIX 3Re3X
paBusieTca —7¥ 54-0.2,

Ha ocuoBe stux mammbix:  =2500 mc, ¢ y4eToM MeMK3Be3[HOTO [IOTJIO-
UeHHs cBeTa. [l mocaennedt mesd Mel TOJB30BANHCH OOIIEH3BECTHOMH (op-
MyJI0i

M=m-—A4ir,b)+ - 5 lgr,

rie aust A(r, b) (ro/iHOE TOTJIONIEHUE CBETA B 3Be3NHBIX BEJHYHHAX HAa BCEM
IYTH OT 3Be3[bl M0 Hac) ObLIO B3ATO €ro CpejiHee 3HAUGHHe [0 H3BECTHON
dopmysie I1. I1. [Tapenaro.

: Fuih N
A(r, b= U.'?’S <1~-e-ﬁ).

sind

3akawouenne

Takum o6pasom Ha ocHOoBe 06paboTKH HaOMIOAATENBHOrO MaTepHana
N OSwmen 1948, nosiydeHbl CAGAYIOLLME PE3yJbTaThl.

B momenT otkphitis HoBasi Haxomuiack B MakcHMyMe Da3BHTHS He6y-
JAPHOH CTaJHH.

[Tonnble HATEHCHBHOCTH 3MHCCHOHHBIX JIHHUN B T€UEHHe neproga nabie-
JeHHH [I0CTENeHHO ocllabeBaloT, KaK M BUAMMELN (oTorpadmuueckui 6meck Ho-
BOH, IIpeTeplleBasi IPH 3TOM HEKOTOpble KOJeOaHHUsI COOTBETCTBEHHO KosjeHa-
HuO Giecka Hoofi.

MurencuBHOCTD HeOYJAPHBIX 3anpelleHHbIX JuHUH (N;, N,) IO OTHe-
IIeHHI0 X aBpOpaJbHOH (4 4363) moctenenHo ycuiuBaercd. MHTEHCHBHOCTS
JUHHE A 4686 MO OTHOINEHHIO K WHTEHCHBHOCTH 464" Take MOCTENEHH®
"YCH/IUBAETCH.

Ionyuennniii namu pekpeMeHT cepuut Daspmepa ars N 3Men 1948 B
CPeJIHEM COTJIaCyeTcsl ¢ TeOPeTHUYECKHM (32 HCKJroueHHem Hs, KoTopas moka-
3bIBAET AHOMAJIBHO GOJDBIIYI0O HHTEHCHBHOCTb) M CPABHHM C 3KCIEPHMEHTAJb-
HbBIMH JaHHBIMH s Apyrux Hosbix.

Anomanbio Gonbluasi WHTEHCHBHOCTL //a no Mapu Bunox ecrs-pe-
3VABTAT HAK/IAABIBAHWS Ha Hee JOBOJLHO WHTEHCHBHLIX JiMHHE A 4097 w

4103, npunagnexamux Kk NIII.

DnekTpoHHAaa TeMneparypa B obojouke N 3men 1948 Toro xe nopsaaxa

Kak ¥ ofpluHo Habnromaemast B oGojioukax Hoewix—B cpegrem 8000°,

B nepuox Hawmx naGnofleHuii rasosas oGonouka Hopofi pacummpsiracs .

B CpemHeM co ckopocThio 1600 wkwm/cek.

Temneparypa HoBoif mocTeneHHO yBeTHUHBANACK.

Hosas ocnabepalia MeJUIEHHO H B CPe/THEM—IIDH MaJbiX KojeGaHHUsX.

B makcumyme Benbiinkn N 3men 1948 BepositHO GBITa 5-0H BeNHYMHE,
a 1o IUTepaTYPHHIM JAaHHBIM 10 BCHBIMIKM OHa Oblia ciabee 16-0f 3B. Besn-
YHHBL, T. €. AMILUIATYJa Kojie6aHusl Ojecka y Hee mpeBbiniaer 11 3B, BenHuuH.
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Hecuejlopaiine 1lopo# B cossesquu 3iuen (N S:r 1948), OTHPLITOH... 31

CuepoBaresnbio, aisg N 3men 1948 xapaxTepusl Bce NPU3HAKH, THIHUHDIE
s Hosblx.

CunracM yMeCTHBIM YKa3aTh HA CTAThbd M 3AMETKH OTHOCHTEIbHO N 3Men
1948, pruneiiune ¢o JAHs ce OTKPLITHS MHOIO, U AoLe/llde 10 Hac A0 OmysJid-
KoBaHus HacTosiiell crartnu: 2, 4, 5, 8, 10, 11, 12, 14, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 30, 37, 38, 39, 40, 41, 42, 43, 44]. B pux yMTaTeib MOMKET HaHTH
CJEeAVIOLHe JaHHble: KoopAuHaTel HoBo#, (ororpaduueckne W BHU3yasbUble
3Be3/Hbie BeJUUYHIb, BH3YAJbHYIO KPUBYIO OJlecKa, OMMCAHUs CHEKTPOB (OTOXK-
JECTBJCHIE 1 HHTCHCHBHOCTH CHEKTPAJIbHBIX JUHHE) M YKA3aHHs O CHeKTpajb-
HOH crazuu pasputus HoBol, sHaucHns 5JIeKTPOHHOH TeMnepaTyphl B 050JI0uKe
Hosoll 1 gekpemcHTa cepuu basnbMepa, a Takxke JaHuble O 3BE3AHOH BeJIHUHHE
B MaKCHMYMe BCHBIIIKMA U JIO BCIILILUKH.

Hakonen, nosbayioch ciaywsaeM H BhHIpaxam IMy6OKY0 6arogapHOCTh
aupekTopy AGacrymanckoi ofcepsaropuu mpoeccopy E. K. Xapanse,
34 NOCTOSIHHBIN HUTEPEC K MOMM paderaM H HOMOoMIb, mpodeccopy b. A. B o-
POHIOBY-BenbAMHHOBY, He TONBKO NPEJOCTABUBIIEMY MHE BO3MOX-
HOCTb U3MEPHTh CIIEKTPOrpaMMBbl Ha PETHCTPUPYIONIEM MUKPO(DOTOMETPe, HO M
OKasapilicMy Mlie coBclamy OOJBLIYIO IOMOHLL B 00paforke Marepuana, H
IOKTOpY (pu3uKo-MaTeMaTHuecKHX Hayk M. A, Bamaxunse 3a IeHHbe
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O3OLO'TENL  MBLDAZIGMAHNSBN STLBMAIBOLN ObITN 306HLI3TH3NL-
(N Ser 1948) 303MJ3XA3d

. DOGA0S
(bgbpdy)

1948 Gmol 8 o 9 o3bogl, gobbmmadmo Go dodpoboby agadol bodwm..
Bomb (B5—A7 J3g3emoligdob 3zboam goblggmagms L3giehnmoe Bdbmmudghoe
Lowogggdol 0bLobmgén), gobrgbro godmabogobgdol g. F. azgmol osbo--
goblijgmmoggool otpTo. gm@mahogahygds Fobdmgdps sdobmmdbol mdlgége--
Gmbrooly 40 L3-0060 bgghoj@mbol 20 LB-0sbe 3odghoby dmbEohgdmmo bom-
dogdBogm 3bobdom. ghmo oo gg300b, domydnero BgaoBoggdol ghobme-
o 3obobggobol, mdlghgodmbool obgdBméds g. bobodgd dosdybm figda- -
ymboomyds b mom gdobomb UL3gddhb, bmigmbog nfysade gmbo Lawm ob-
90ymdmps. goblggmoge, bmBgmlog dogsmmgbadmps sgdumo bdgid®e, wbro-
ymgomoym 8—9 bogrmmo gobligmagoghe  Lopewobo.

306200006 gobhgodgde gopomgdmmo ogm-—sdm(zebol BgLododobog—admy--
g 9Judmbogagdon o L3gdBgdol godmbobabgdo doosdb djhmomgle aym,
606 mob-o0Blob  gobhlggmogen busgdmsh Bgpobgdo bogdam mdogj®ol goo-
203900l do%bom dbgemo  Tgogbo.

ol gobgdmgde, hmd Imobydmb Bolimgmmgdol goBommaBo [1] ob om-
dmRBs Bobmgmmo obmm jmmbobodgdom, bomm gmmeg-toogl Godob gobl-
Jgmogo blgbgdmmo mdogide ob Ygodmwgdmps ymgomoym dobo age gomsd-
Gognbo adbgool golm (46°), gg0@0dbgdabgdrs, bmd Lsgdg agedsh oboer
gohbgamogmeb bdgiBhmmo gobgomobgdal bgdumméb LgowesTo. o3 3obbbobgoo
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20abo8Bab dlghgsBmbnsBo sepdabgbarmo thagno zebbgmsgol (N Ser 1948) admggemazs 33

Bgdogy ImFdgbom modgh—13 23homl gog08gmbyg 0dogg obgl gy mabrogo-
bgdo o Jogopy bmpmbyg Lo, obg ndbowmm gm@mgboges, bob  Bgog-
320003 Léymosce. (3bowo Bgodbo, bmd Logigm mdogi@o sbobs dg-9 gobliggme-
30960 Loowol sbomo 3obbggmog .

mdlghgodmébronl  Jobob d0dmommggolo Badmgbo oym o0logy obgh mébo
Boaotynge, gomomydmmo 1942 Fmols 13 a3bol (NeNe 1046, 1047). o8 bgpo-
}0398%g, bmdmgdoz domgdnemo oym 2-Lssmaoba 9dLdmbozogdom sgbgmgg ob
opdmhboo gl gobbygmoga. 35806 figgb go(3bmdger Lty sbEbmbmBomm (36mdo-
00 domthml o 2LGbmbmdomm mdlghgodmbogdl 3350l mobogobliygmoggBo
obogmo goblggmogol smdmbygbs [2]. .

abomo gobgmogol jmmébobodgde 1959 Jobomgol Bgdggoe:

g

a=15"43"18 5 47405 03
6=+414°31"9" 70 3

730bob4bgbo Jogomg Aagbo mdlghgodymbool o Lobmd oobomby 3oblobma-
bon o. @gohol dgompon [3].

sbro3obddobo  Bmbo3gdgdol dobgrgom, bogdedpy gobbygeago 3g-16
gobbygmogogh bomopgby mebm 33bmomo mbs ymgyomoym [4,5].

Rgd Bogb opmhgbomo gobbggmogo obmo (36mdogmos smboBghom: N $er
1948. (33omgdo goblggmogms yodowmaPo ols YgBobowos omboBsbom: CT Ser.

3679mpoo bo sbomo goblygmogol mo0Bol Lob®gdodné o4 0bsgdsl,
L3pdBégdl gmgdmeemdrom  15.5%0060 bomBogjegm 3boblom, bedgmai 20
U3-006 3o3gbslorsb ymBBoBo30oBo azodmgge bobmgeb obdghlask 115 G /33
Ha-b 3obmrmdmoge.  oldgbloob 3obbr ol dobboo  gho-ghoa Ldgdebmah ode
(Gaab,(bogn Ne 2422) domgdmeme oym méro bamdogd@ogm 3bobdol (aoboddgho
Jnobggdoo 15.5° o 5.5°) Jmddobozool LaBrmomgdom. 08 Bgdmbagssdo bSM@-’
bab bobmgobo @aldgblos Hmmo smImhbos 90 A/38.

gohrgo®gdol Ldobpob@obsioolomgel 800mygbgdume oym L3gddbmasnby
2UoggbmérgBosbo Jabodomt Bopgdmme Ljaemgdo [6].

- ghopbmnmie  gngdunmemdpon dobpodeh gmEmghogogdbsg 20 L3-00b

Jodgbodby.

goAmabegonmo gabligmogogbho boopggdol  zoblobmgbobomgol Bgbo-
obgdgrr  5obligmoggdag 309mygbgdmmo  oym hbromm 3memobmymmo  mobdod-
©g3bmdols goblgamoggde (CIIT), bndmgdlsg 3098 Emdpon o gbmdogrpom
sborol gobgodgdal ogbBnb 30bmdgdTo,

Loger domgdmero 33533L 15 bgaohoge bomdogidrgm 3bhobdoo (sbbome 1)
o 28 ﬁagmgo%&%o goBmahegogdo (Gbéomo 11).

oggobhggdoma dobogmol Loggndggmby a0bgLobmgbgm g3gmol sbogob Qo=
Gmabogonmo goblygmogoghe Lopopggde.

gmmabogonmo boyeBi0Bab déwol oboggde gobsbggdmge  bmaméy
B3gbo, oby o Lmmmgomgolo [9) o 8. Eggobol [10] dmbo3gdgdom
(gbéogo II0).
3. dobo. Submgod. mdb. dogm,, N 15
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34 ! M, dobodoo>d

h39b0 (oo wpggobol dmbo(3g8gde Fobdmpagbomas 0bBgbhbozembogrmb
LobhgdeTo. bm@msomsob dmbo(3gdgde doygebomo ogm 20239 LabgBoty
atagognmo dgoeagool a08mygbgdoom.

III gbé ool 3gmég Lgg®To (39900 hmqmgomgob dmbo(393900bs
3obrodabo 360B36gmdoba, bongren 8gbodgBo go—hggh dogé obgérbazombo-
b boldydaty doygobogro.

bogaBgeBal dbmpal o39d0bob (65b. 1) asghmosbydmmo aym 3«103‘35@0
oBob oggahggdsbo. gl a0dobormpdamos Jom, bmd bmymbg gbgwogm, obo-
ol bogeB308g Jmgdummdee Bgmme o, LoBmprme, dgobyg bbgggdoo.

b3gdEbol Lobols dobgregom (gobogbo globombo bobgdo, aobemgebo Eobq'd
mergdobomgol  odababosmgdgeo b3giBbumo bobgdo) mogogeobgy (3boe oym,
bm3 opdmhgbolb 3m3gbTa goblgmogo odymggdmps LdggEonmo aobgomabyg-
dal Bgduemmés bEawosBo, g. 0. ,obmgdol« 30]ULoByBol dmdgb®o dob vg3g ao3-
oo 3jmbps. hmgmb Bobl, aggerob sbogmol 06 gdobé 3o3lodudo ob(3
Bgodmgdmps gmgomoym (3330639070, 30Bo0@sb Bol omdoo dgowo 3jmb-
> 1947 ol @obobémemb, bmpgleg sbomo  08ymaggdmeoos (30%y bl dob-
mmdmo. '

L3gdE6gdel g@otrnho BgLFegmeobomgals obobo odnBoggdume oym mgom-
3\-}'0%7 aod&m%mOMQ‘q@H’bg. kggbo L3gddbumeo ©3330k3909%0L 3gbhompBa (14.VI.
1948-006 29.VII. 1948-3rog) obogmols L3giBmL, hoady L3gdBbnme bobgdol go-
3mbgbol o6 godbmdol mgoglobtolon, shlgdome (3gmomgds o6 aoby(300,
o 3ofmgbobogem 08 gobgdmgdol, brnB v3060L36gee bobgdTBo mgom gobbggme-
g0l LogoBsBob Bgd(30égools a08m, wghm 33boogo bobgde ob hobeobygb. odo-
&3 Bagb dmpgyogl obograb L3gdEHbol omfgbe dbmmme 14.1V.1948 bo3bgo-
Lomgol (Gbbogro IV, gm@m 1).

sbogmol  L3gi@bo Fdebos gtobombos, 2@o@mBoz dobo L3gdBbmgmEm-
3gGbonmo od730g900lomgal Pagb golobrggdmgo Bgbookgdgmo 306 ggemo-
goon. 1gebolgbgme Ygbhgmmo ogm 0dogg bggotegby (HD141040, A3,6-m86).

sbogral U3gddbnmo bakgdol obygblogmdgdo aobobobmzbgdmpe Bglogos-
égdgmo  goblggmagol afy3gd0 L3g@éob 08039 Gdmob Logérdal  wdBgdal
obhgblogmdgdmob Bggabrogdoom. VgdmgaBa, 3egdnrmdpon 6o 3bgggmmdeBo
BgLaobgdgmo goblyzrogol wiyged b3g)HbBe  gbgbgools J9B3obray 30bof0-
mgdol (smgduymo aym Bobongol Bobo L3gj®bmme Jmobiol BgLododobo (g83gbo-
Ambo gmodgb ol [15] (Hgd3gbodnbmmo bdcgoQaE——Taq,=934O°), 23 obghgb-
Logmdgdl gadmgbacyagom mbhoogho  Tgpobgdoon ghognemndBo. b ogmmo
domgdmmo oym Bgbsobgdgmmo goébggmogol L3gJTo Ha-b aoLfgérog lﬁ-ob
Uogobol wFysado L3gd@ ool 0bgbliogmde.

sbgmo aboo Bggh dogh s39dmemo oym 3983080 gdobombo bobgdals jeabdu-
égdo o 603mm3@oqo—aoéno 9d3030mmgb@nbo  Logabggdo BgLoobgdgmo
gobggmogol Ha-b goUfgé0g 1A-ol Logebol wiysgdo L3gd@éob 0bHgblngmdols
gbhognrgdba (Gbbowo V).
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~383bm360b mdLyhgadmY0sa sBohgbama abamn goblggmagol N Ser 1948 asBmyganggs> 35

bmgmbry V Gbbomosb Robl, osbomol L3gidhBo gedmabhyrosh [o111]
'20035?”50, g- 0. dboro olymygdmps bydmmubo ool aobgomebgdol dojua-
- 999390,

L3gddemma bobgdol brremo 06¢gblogmdabo 333063900l 3gbompol gob-
303@m6a'80 nobomsb 8806‘!@86(‘0@686, bmgmérz bommmo  go@mabogonmo
Logo830Ty obomobo (Bob. 1), gobo300bgb ho 08039 bmlb Bobgrp  ébgzgdl,
2bogrob bogaB30Bol dbggol glododobogo.

686{']@:')610 OJ("do@m@o 50badals (N,, N,) 05@)35[303(“60 03600157'8@0 bo-
%Bob 24363 0b®gblogmdobmob  Bggobmgdoo mobpomeb obhpgdmpe, bobsg
B3g9mgdbog 323306 gdam obagm godnygumoggdBe bgdmmubo LEoposl gubgomo-
bgdab 3300b0gm LFswoslo.

74686 bobol obAgblogmdo L4641 babol obhgblogmdobmeb Bggotriog -
300 2ubpomsb derogbogdmess, -

VI bborBo dm3dmmon doemghol bghool aibgdgb@gde aggmol obo-
gobomgal, Jomgdmma Byq50 o dobo dmmbol [14] dogh. ofgy Bgwetgdo-
boorgols dmygobomoo 9db3gH0dgb@mmo Bmbor3gdgda bmpaghbmo sbomo gohligme-
89%0bomgol (oo ogmébonmo 360B36gmmde gythglgb®ols dgoggbol o dg b-
Ggwob 80b{)@30m, godmmgmomn 3mabgdnba BObQ’a{ijabobomaob.

figgb 8ogb domgdmemo  domBgol Lghool (ogytrgdghho LaBaommeo b~
bama?"aoo agmvonmmnsd  {ovg ob dogomgdo  BbgrggrmdeBo Ha-b, dmigmog
2hgabgol sbmdor o ©EoE ob@gblogmdol) oo Bgpobgdopos Lbgs sbmgdobs-
0320 3bexdom 9db396089b B dmbo(39090mob.

5300l oboo 1948.0L gobmgebo gothlol gogobmnmgdol LoBmomm Loko-
69, 3odmmgmomo 3983985 gBobopbn bobgdol Bobggob Logabggdol dobyrgom,
Gmgroo 1600 da/bad-obo_ B .

gobooob bgdnmnh o oghmbrigm o3bdomam bobgdl Lbgowolbge omabby-
3ol 3‘“@36000@0 043 o oBmdgdol Loggmbmol bobahdmomde dom Fgbode-
Gob dgho0adomyb Embygdty Lbgopobbgos, somd bgdmmmbo bobgdol Ny,
N, 0b®%9bLbagmdoms ®o0ol gabpmds sghmbmma bobol 14363 abBgblogmdab-
00b Vohdmogagbls 3wwabgyméo Bobmgmmadolo o obsem  goblygmogome aobm-
396 306030 3@33@6’;«:6@@0 Gad3gbodymbobs o gmydEombymo bodzgéogol
Bog@ect. ViI GoeomBo dmggdnmos Bygh Jogh elmagmomo aggmol obora
1948-ab gobmgob gotbol  gmgd@bmbnme (3983gbodynbgda. ofsg mgebobbgem
bggyBo amggamgma dobro dermbol [14] aoblobmgbo. )

bmgmby gbgsgm, 3390l obomol 32%mga6 gotliBo gmgidbmbymoe Bgd-
3gbo@mér alogg bagoboo, bobog hggmmgdhog gogaebpgden sbom gobljgmog-
oo gobmgeb 306bgdBo ([17], a3 359). . _

306000006 sbogmals b3gg® o flobo globombas, 3mwobgnbo bobmmgmmg-
dob gryemobs (o bgdmemmb LdowooTo obom goblggmogme  (Bgddgho@nhgdol
30bLobmgthol yagme oblgdmmo Ggmempgdowob Rggh Bgaggdmm aedmagnggbadao
‘abmﬁ’m&‘g 3. 03030k 379800600b0o [22] o UBmol [23] dgommpgdo,
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'3obo6632>g0m b V (gbbromob Lycmobogm Bmﬁougaabo@, > (©3996@g~
Boor bo 23d0b(3mBoobobs o LB mob 3gormegdl, godmgomgamger 389--
ol shogro 19480l gd3gbhodnbgdo (Gbbowo VIII).

besgmébry Robl, sboeol #gddghotynio o4g0thggdgd0L  3gbompBo eob-
o036 obbpgdmps, bog sbgs Mbe ymgomoym.

oy Bogomgdo 9bgggmmmdsBo 08 a0bgdmgdob, bnd 2330b(3ndecbaly
Igompo smdom agddmysb &933gbhodynbol Bgbadmgdgm dojbodogmmé 3boBgby-
wedol, b LB mobos Jo—mgdsgwo@ 80bodommbl, 90Bab wbeo gogog-
boo, bed badpgomo 860Bgbgmmdo ®od3ghotntols Immogbgdymos Loy

28 mbho gmmpon domgdme 360836y mmdome Bemérob,
gobsbggdmgo b sbomo 3a&b63@o3abobom30b L3gdBbnm aobgocabgdobe

> bogeyeTob o3pBob Jmébrol Uedob@ogmbor ©oeazgboro Eolmjawydmmy-
dgdom,,80gomges Bobdogro agguol sboer goblgogogedeeg: r= 2500, goblggmogo~
Beabrobgool Bmobondal gogemgbols ao8méro(sbgoo.

O>0lin, 1952,
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‘ O3OLOTIB6QL OLOAMBOBNIVHN MBLISISGMAHNNL d0VWISIE0 Ne 15. 1953
“BIOJJIETEHb ABACTYMAHCKO ACTPOPHU3SHUYECKON OBCEPBATOPHUH Ne 15. 1953

ONPENEJIEHUE CITEKTPAJIBHBIX ABCOJIIOTHBIX BEJIMUUH
CJIABBIX 3BE3]] TUIIOB B5—AT*

P.A.Bapras

BeeneHue

AGcoinoTHble BEJIHUMHEL H TAPAJJIAKCH 3Be3/—IBe BAMKHEHIHe BeJIHYH~
HBI, CO SHAHHEM KOTOPBIX CBA3AHO, NPSIMBIM WM KOCBEHHBIM NyTeM, pelleHue
TOUTH BCEX NPOONEM, KOTOpbie CTABSTCA B COBPEMEHHOH actpodusuke u
"8BE3JHOH aCTPOHOMUH.

O6uiensBecTHas sMeMeHTapHas hopMyIa:

Mea=m—+s5+slgr,
rae M i m—aGCcoMoTHAS U BHAHMAs BeJINYKHA, COOTBETCTBEHHO, arx-—Iapal-
JIAKC 3BE3NBI, NAaeT BO3MOXKHOCTh, 8HAS OJHY M3 3THUX BCIHUMH, HAUTH IPYIyIQ
NOApasymeBaercs: u3BecTHbIM). Takum o6pasoM, Merogbl ompemesneHus
aGCoMOTHBIX BeJIHYHH 3Be3J, B TO JKe BPeMs SBJIAIOTCA MeTONaMu onpejieNieBus
NapaIiiakcoB H HaoGOPOT. .

B 1914 rony Apamec u Koasmworrep [I] OGHADYKUJH, 4TO DAL,
CUCKTPAILHBIX JIMHMH II0KA3bIBAJNH DPASJUYHblE HHTCHCHBHOCTH B CIeKTpax
‘8Bes]| THIAHTOB M KapJIHKOB OXHOTO M TOTO e CTEKTPAJILHOrO MOJKJIACCa, UTO
YRasbiBajlo Ha CYIECTBOBAHME ONpPEeJNEHHON 3aBHCHMOCTH MEXAY aGCOOT-
HO{l BCJIMYMHOH 3BE3JIBI M HHTEHCHBHOCTBIO HEKOTODBIX JIHHUE B ee cCHexTpe.
STa 3aBHCHMOCTL H Obliia IOJOXKEHA B OCHOBY CHEKTPaJbHOTO METOAA Olpe-
AeJieHHs1 aGCOMIOTHBIX BeJIMYMH 3Bes.

Teopus moHH3ANHY, COAANHAS CHYCTS HECKOAbKO JIOT TOCIe 5TOTO OT-
KPLITHsl, MOTJIA B OOIIHX YepTax O0bICHUTh HAGJIOMaeMble PA3JIHUHSA B CHCK-
TPax IHraHToB U KapJHUKOB, KakK (KT pas/IHuHs B HANPKEHHN CHJIbI TMKe-
CTH Ha [IOBEPXHOCTH 3BE3JHI

O6ienpunsaTas 1 B HACTOANIE® BPEMSI lapBapackas  kaaccmdukanus
SBE3JHBIX CIEKTPOB ObNIA OCYINECTBJIEHA YHCTO SMIMPHYECKH, HPHUEM CIEKT-
'PaJIbHBL THII OLECHUBAJCS [0 WHTEHCHBHOCTAM TeX MJIH HHBIX CIIEKTPAJILHBIX
JIMHHE, 4 HE 110 PACUPENSNEHUIO HHTEHCHBHOCTH B HEIPEPHIBHOM cnektpe, Ilpu
9TOM, TaK KaK NOJB3OBANHCh CHEKTPAMH MaJOH JHCIEPCHH, NONYYSHHBIMH C
OGBEKTHBHO# NIPU3MOil, TO eCTeCTBeHHO, UTO IJIaBHYI0 POJIb CBITDAJIH T JHHHH,
KOTOpble 1O CBOel MHTeHCHBHOCTH DeSKO BHIAGJSUINCH CPRH APYrHX. B naje-
HefillleM BBISICHUJIOCh, 4T0 I'apBapACKas MOC/Ie/I0BATENBHOCTD. 3BE3IHBIX CIIEK-
TPOB, ABAAETCA IO CYILIECTBY TEMIEPATYPHOH IOCASN0OBaTesbHOCTRIO. Ho Bom-
poc 0 (H3HUECKOH CBA3H MeXIy TeMIepaTypoH sBe3jy H TeMu KDHTEePHSMH,
KOTOpbIe OBLIHM IOJIOXKEHbl B OCHOBY KJIACCH(HKAIMM MX CHEKTPOB, JOJTOE
BpeMsl OCTaBaJICs HepelleHHbIM. TeoperHueckoe OGBSICHEHHe 3TOTO BOIpOCA
Boepshie nan Caxa B 1920 r., npuMeHHB MOABHBINYIOCA K 5TOMY BpeMeHHU
“KBaHTOBYIO TEOPHIO aTOMA.

OureMenTapHast Teopust HoHusamuu C a x a NOApasyMeBaeT, YTo pasiH-
IHE 3BC3NHBIX CHEKTPOB BHIBBAHO HE Pa3jiMudeM XHMHYECKOrO COCTaBa, a pas-

# Crartos npercrapiaser cOGOH OCHOBY KaHAMAATCKOM IMCCEPTALUK aBTOPa.
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38 P. A Baprasn

| JIHuHMeM CTeleHH BO3GYXIeHHs W HOHU3ALMH 3BE3/HBIX atmMocdep, 4TO B CBOIO-
ouepelb OGYCIOBIEHO, IMTABHRIM o6pasoM, pasiuureM 3(Q(EKTHBHBIX Temile-
paryp. [lpu 5TOM mpeamnosnaraercd, Yro NapUHanbHOC NABJCHHE CBOGOAHBIX
2JEKTPOHOB (3MEKTPOHHOS JaBJIeHHe) NPUMEPHO OLHMHAKOBO JJIS BCEX CIIEK-
TpaNbHEIX THIOB H B TO ke BpeMs ABJSETCS JOCTATOUHO MaJiof BeJIHUHHOM,
TaK uTO ero BJIHSHMEM MOXHO NpeHeOpeus.

Mcxonss M3 3TOH TEOpHH, HaJO CUMTATh, YTO BUJ CIEKTpa AOMKCH Me-
HTbCS C M3MEHEHHEM TeMIepPaTypsl M JUIsi KaXKIOH CHEKTPAbHOMN JHHHH MBI
JIOJKHB HMETh MAKCHMAJIBHYIO MHTEHCHBHOCTD B KAKOM HHUOY/L CIEeKTPATbHOM
nojkxacce. Bormpoc 0 TOM, IIPH KaKCH TeMIEparype MOXeT OBITE HACIIOOEH
MAKCHMYM HHTEHCHBHOCTH TOH HJiM HHOI CHEKTPATBLHON JUHHK 6Bl paspado-
ran ®aynepom u Munuom. IlpuHuMas 57eKTPOHHOS MABJICHHE Psa
HOCTOSIHHBIM, OHM NOJYYHJIH TeMIepaTypbl CIEKTpasbHBEIX noapasneIeHui, B
KOTOPHIX Ta MJM MHAas CIEKTpalbHad JHHUL JOCTHrana MakCHMyMa HHTeH-
CHBHOCTH (HOHMSALHOHHBIE TEMIEPATyphl). DTH TeMIepaTyphbl MOKA3alid XO-

' polllee COTJIACKE C TEMIIEPATypaMH, MOMYYeHHBIMH IIPU MOMOILH cnekTpohoTOo-
MeTpPUUeCKHX H3MepeHHH (LBeTOBble TeMnepatypsl) List [apBapackoil crek-
TPaJLHON NOCJEeNOBATENBHOCTH Bunpsuurom PosenbGeprom K
ApYruME. DTO 03HAYAJO, YTO TeopHs HOHH3AUMH Caxa B JefiCTBHTEJLHOCTH
06 bsICHsIA UBHUECKYIO OCHOBY I'apBapickoit HOCJIe[OBATENbHOCTH 3BE31HBIX.
"CIIEKTPOB.

[Tosnuee, Gonee TOUHble M3MEPeHHs IOKA3ajH, 4TO THIAHTHI A KapJIHKH
OJIHOTO ¥ TOrO K€ MOAKNACCa UMEIOT PasjinuHble [BETOBbIE TEMIEPATYPH!, NpH
STOM THUTAHT XONOJHEe Kapjuka. ECIM HecMOTpsl Ha 3TO OHM BCe JXKe HMEIT

" IOYTH WAEHTHUHBIE CIEKTPHl (OGbeAHHEHB! B OJHH Mojxjiacc) T. €. Crenetb
BO3GYK/IEHHSA W HOHM3ALMH B HX aTMOC(epax OJHHAKOBA, TO eCTECTBEHHO ny-
MaTb, YTO B aTMOc(hepax 3Be3l HTAHTOB H KAPJIHMKOB OJIHOTO M TOTO Ke CIEeK-
TPaNBHOrO NOAK/IACCA PAsJHYHbI He TOJNBKO TEMIEPATYDRI, HO M NaBJeHus M
HMeeTcs HAMIO B3aMMHAs KOMIeHCalisi X JefcTBus. B caMoM jete, falb-
Hefiilie MCCHeNOBAHMs [IOKA3adH, 4To 3HayeHue Ps, Pe3KO MEHseTcs B ar-.
mocdepax pA3NIHYHBIX 3BE3J U UTO €ro H3MeHeHHe CBA3ANO C usMeHeHueM Tug
(yckopenusi cunpl Tsxectd). Ho wmbl sHaeM, d9ro g B THTAHTAX BCTA&
MeHbITe, ueM B KapJHKax TOFO Xe CIEeKTPANbHOTO MOAKNAcca, TaK Kax pas-
JHuMe B MaccaX MeKIy HAMH 3HAUMTEJLHO MeHbIlle MO CPaBHEHHIO ¢ pas-
JUuMeM B pajMycax, T. €. KapJUK BCer[a IMJIOTHee, YeM TMrant TOTo e CIIeK-
TpanbHOro noaxnacca. OfHAKO, NpH NAHHOH TeMIepaType HU3Kas IIOTHOCTD.
6J1aTONPUATCTBYET HOHH3alMKH U BO3OYXKACHHIO ATOMOB, BCJIEJICTBHE Yero B
aTMocdepax FUTAHTOB Mbl HMEEM I10UTH TAKYIO Me CTeleHb HOHU3AUMH; KaKash
JIOCTHTaeTcs B KapJHKax ToNbKo mpu Gofee BbICOKOfI Temmeparype. Takum
06pa3oM BHICOKAs TeMIeparypa KapJrka Kak 6Bl KOMIIEHCHPYeT DoJiee HUBKYIO- |
IOTHOCTD ruranta. Ecy ObI Takas KOMIeHcauus Gbina BOSMOMKHA L7 BCEX ‘
3JIeMeHTOB, TO OTJIHUHThH CHEKTPhl THTAHTOB OT CIEKTPOB KapJHKOB 6blI0 OBF

. HeBO3MOXKHO. Ho /151 HEKOTOPHIX 3/eMEHTOB BO3OYXIEHHe M HOHHSAIHS 60~
Jlee UYBCTBHTENbHEI K HU3KOH IIOTHOCTH, deM K BHICOKOH TeMmepaType. TO-
¥ 06YCJIOBIHBAEGT B COOTBETCTBYIOMUX 3THM SJIeMEHTAM CNIeKTpaJbHBIX JHHH-

X M3MEHEHHs! HHTEHCHBHOCTH BHYTPH OJHOTO H TOIO e CNEKTPalbHOro oA~
gnacca, VIHTEHCHBHOCTb STHX JIMHHI BO3PACTaeT NPH Mepexofe OT KapiukoB:
K TMTaHTaM.

CleI0BATENIbHO, CIeKTP 3Be3/ibl KaK I0KA3biBaeT COBpeMEHHAs TEOPHSE

HOHM3ALMK, 3aBHCHT He TOJbKO OT TeMMNepaTyphl, Kak STO nojpasymeBana

s RS

T

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

OQapejienchne CUeKTPAIBUBIX a6CONIOTHHIX BENMUHH cJabbIX 3Be3l... 39

aJeMeHTapHas Teophs HoHusauuum Caxa, HO ¥ OT JaBJeHHs, T. €, 0T VCKO-
peHHst CHJIBI TSIKECTH Ha NMOBEPXHOCTH 2Be3fibl, OMHAKO, BBIYMCICHUS ITOK&3BI-
BaIOT, YTO BO3OYXJICHHE M MOIM3aNus ropasio GoJice YyBCTBUTENIbHBI K H3Me-
HEHHIO TeMIepaTyphl, ueM K H3MCHCHHIO CHJIbl TsKecTH. B cuuy srtoro, mpu
HepBOM TPUOJNHKCHHAHW XapakTep CHeKTpa 3aBHCHT TOJBKO OT TEMIEPaTypHI,
T. €. IVIABEHCTBYIOT JIHHHHU, KOTOpPble 60OJee YYBCTBUTEJIbHBI K H3MEHEHUIO TEM-
riepatypsl. Tak kak mpu ['apBapJicKo# KJaccUUKANUH, BBUAY MAJNOH Jnc-
NepPCHU CIIEKTPOB, OCHOBBIBAIHMCH HMEHHO Ha TaKHX JHHHUAX, TO 3TO H SIBUJIOCH
APUYMHON TOTO, uTo ¢~ (et 6vl1 ynoylleH U3 BuLY u [apBapiackas nocie-
JOBaTeJbHOCTL 3BE3JHBIX CHEKTPOB OKasalachb IO CYILeCTBY TeMIepaTypHOH
riocaenonarensHocToio. Tonnko Oosee TOHKMIE analu3, OCHOBAHHBIM HA CHEK-
TPax 3Be3/1, NONYUEHHBIX CO IIeJeBLIM crektTporpadoM obmanasmigM 60JbIION
JUCTIepCHed, JlaJ BO3MOXKHOCTD OOHAPYXKHUTh BAWSHHE YCKODEHWS CHJLL TSKe-
cTi. DTa 3aRUCHMOCTD CHEKTPa OT YCKOPEHHs CHJBI TSIFKECTH, KaK OT BTOPOTO
IIapameTpa, u JIeXKHT B OCHOBE, KaK YIIOMHHAJOCH BBIIIE, METONA ONpeAeeHHs
CTEKTPANBHBIX  a0COMIOTHBIX BeJIHUMH, HMeION[ero OTPOMHOE IIPaKTHUYeCKOe
3HaUeHUe.
CymuoeTn CHEeKTPaJbHOIO MeTO/la ONpeleseHns aGCOMOTHBIX — BEJHYHH,
KaK BHJIHO H2 BBIIICHBJIOKEHHOI0, COCTOUT B KIACCH(PHUKANHHN 3BEe3JHBIX CHeK-
TPOB MO aBCOIOTHON BesuuuHe. Bamupednied 3afauefl B 3T0M MeTOAe SIBJSIET-
CA MOCTPOEHHE T. HA3. PEAYKIHOHHHIX KPHBBIX, T. €. KPHBBIX, CBSI3bIBAIOIIMX
COOTHOUTEHHe HHTEHCHUBHOCTEH JuHME ¢ a6CoNiOTHOH BEJHUWHON Ha OCHOBe
CTAHJAPTHHIX 3Be3/ (3BE3/l C M3BECTHBHIMH aGCONIOTHBIMH BEJHYHHAMH).
Brifop kputepren aGCOMIOTHOH BEeJUUHHBI, T. €. CIHEKTPAJbHBIX JIHHH,
YYBCTBUTENLHBIX K H3MEHEHUI0 aGCOMIOTHON BeJIHUUHLI, OCYINEeCTBAAeTCsS COTOo-
CTABJGHUEM CIEKTPOB CTAHZADTHBIX 3BE3[ OAHOTO YU TOrO e CHEKTPaJbHOTO
Hojggacca H pasauuHoOH cBeTHMocTH. ITpn 3TOM 110 BOZMOXKHOCTH HYMKHO CTa-
partbes, UTOOL B MOXOOPAHHBIX JIMHMAX Hambosee ABHO BBIpaxkaics aQperT
A6COMOTHOI ReMHYHHbL ¥ B TO ¥Ke BPeMs 3TH JHUHAM objajanyd Obl MaJOH uys-
CTBHTEJILHOCTLIO K M3MEHEHHIO CHeKTPaJbHOTO NOAKJIacca (B TOH WM HMHOH
CTEeNleHH BCe CIEKTPaJIbHbIE JUHHH UyBCTBHTEJNbHBl KaK K M3MEHEHHIO CIEKTp-
| afbHOTO MOJIKJACCA, T. €. TEMIEPATyPhl, TAK W K H3MEHEeHHIO aGCOJIOTHOH Be-
JIMYAHbI—YCKOPeHHsi CHJIbl TAXKECTH).
B crexrpax 3pess Kiaaccos F-M mon6op Kputepres abCOMIOTHON BEIHTH-.
HEL JIETKO OCYIICCTBHM H3-3a OOWJHS CHEKTPAJbHBIX JIHHHA METaLIoB,
Cpej KOTOPLIX BCCI/A TPUCYTCTBYIOT JIVHHM, YYBCTBHTE/NbBHBIE K H3MEHE-
HUIO a0COJIOTHON BeJWYHHBL. B HAactosiniee BpeMf H3BECTHO HECKOJBKO
JIeCATKOB JHHH{L, KOTOPHE MOIYT CAYIKHUTbL KPUTepHeM abCOJIOTHOH BeJil-
YRHEL JIIS 3BE3)( O3AHNX KJIACCOB. :
Wuade o6CTOUT AENO JJIST 3BE3J] PAHNHX CHEKTPAJBbHBIX NOApasjeneHuH
O—A. Ha camoM jejie, JUHHH METAJJIOB PEJKO BCTPEUANOTCS B CHEKTpaX
STHX 3Be3J H OCHOBHBIMH ABJSIOTCS GoJiee MM MeHee Pa3MbiTble JIMHHH BOZO-
poza u renus. OHAaKo KaK MOKasaau meppele pabotsl Amamca u [[xosn
[2, 3] u panbHeIKHe HCCIEJOBAHUS APYTHX 4BTOPOB, IIMPUHA U HOJHOE HOIJIO-
IleHWe WIH SKBHBAJNEHTHAs INHPHHA STUX JMHUHA y PaHHHX  CHEKTPalbHBIX
THIIOB 3HAUHTENLHO BO3PaACTAIOT NMPY NEPEeXOfe OT THraHTOB K KapJjiukaw, T. e.
371eCh OISITb TAKH HMeeM Aesio ¢ 3P(heKTOM, CBA3AHHBIM C H3MEHEHHEM g;
OH HOCHT JHIUb OOpaTHBI xapakrep (KaK  YKasblBajoCh Bbllle I
NO3JHHX CHEKTPAJbHbIX THNOB MHTEHCHBHOCTh UYBCTBHTEJBHBIX K aGCOMIOTHOR
BeJIMUMHe JIMHHH BO3pacTaeT IIPH IEpexojie OT KApJHKCB K THraHTam). IT0.
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TOBOPHT O TOM, 4TO B aTMoc(epax 3TUX 3Be3) AeHCTByeT Kako#l TO APYyroH
thaxrop, OTVIMYHEIA OT TOTO, KOTOPLIH MbI UMEJH JJIS MO3JHUX NOAPas/icIeHHH.
B caMoM Jelie, KaK NoKasanu uccienosanus CTtpyse u dabnu [4,46]
B atmocdepax 3Be3jl PAHHHX KIACCOB IVIABHYIO POJb Hrpaer T. H. 3(QQerr
[iltapka, 06yciOBIEeHHBIH MEXMOJEKYJSPHBIMK NOJNsSIMH*. B crmekTpax sTHX
3Be3] OHH HALINIH CJAeAYIOUHe OCOGEHHOCTH CIEKTPaJbHBIX JHHHI B COOTBET-
crBul ¢ ofmuM xapakrepoM addekra [lrapka:- ’

1. Boxopoanble JIMHME NOKa3blBalH HAMOOMLUIYIO IIUPHHY.

2. JINHMH Teust W JPYrUx JErKHX >JeMeHTOB TaKxKe ObUIM 3HAUHTEIbHO
pacimpeHst.

3. Pacuiupenue jiuHui Gosiee TSDKE/IBIX JeMEHTOB ObUIO HE3HAYHTENBHO.

4. llupuHa CUeKTPANBHBIX JUHUI YBeJHUUBAJIACH C MEPEXOJOM OT THTaH-
Top K KapuukaM (npu Hanuuuu IHlrapx-sddexra 570r0 ¥ NOJKHO OBUIO 0XKH-
J1aTh, MOCKOJIbKY MHTEHCHBHOCTb MeXXMOJIEKYJISIPHBIX MOJiel 3aBHCUT OT SJIeK-
TPOHHOTO [IaBJeHUs, a NOCHe[Hee YBEIHUHBAETCA B KapiHKax). A

5. B kapaHkax Gburd HafileHbl «3alpelleHHble» JIMHAKM reus (COINIacHOo
Irapx-3d)exty HajHuve CHJIBHBIX 3JIEKTPHUECKAX IOJeH BbI3bIBAET MNOSIB-
JIeHHe «3aTPelleHHbIX» JIHHUMH).

6. Jl1st HeKOTOPBIX JUHHI Tenns ObLIO HalJeHO CMelleHUe, COOTBETCTRY-
olee cMemienHio, npeackasannomy addexrom Ulrapxa.

7. lupuust 6aJibMEpPOBBIX JIMHKI, XOTs [0Ka3biBaJIK yBeJWYEHHE K Hpe/e-
7y CEPHH, HO MeHblIefl BeJUUHHbI, YeM CJIe/[0BAJIO OXHIATh COrJacHO Hrapx-
s(pexry. D10 HaxXOAUT cefe OODBACHEHHS B CICAYIOMEM: YBEIHUCHHE IHPHHDI
sunni BambMepa ¢ yBeJHueHHeM CepHHHOTO HOMepa, KOTOpOe HMeeT MeCTO B
TOM CJIyuae, KOTJA BCe 3TH JHHHH 06PasyIoTCst B OJHOPONHOM SJIEKTPHUCCKOM
TioJIe, B 3Be3/IHBIX CIEKTPaX KOMNEGHCHPYETCsl TeM, YTO 3[€Ch IEpBble WICHHI ce-
pui Bambmepa 06pasyloTes IpH HAJMYUK CPABHUTENDHO CHJIBHEIX SJCKTpHHUE-
CKUX TOJICH, TaK KAK OHH CBSI3aHbI C NMOTJIOIIEHHEM B OITHYECKH TOJCTOM CJIOE.

Beppeir [5l nponspen Teopernyeckoe BBIYHCISHHE KOHTYpOB H IOJ-
HBIX MOrIOMeHIE DagbMepPORLIX JIMHEH AJIsi PA3JNHUHbIX 3HAUEHHH TeMmIepary-
DBl H YCKOPEHHsl CHJIBI TSIKECTH Ha MOBEPXHOCTH 3BES/bl, Npeinonarasd, daro
TIpU 06pA30BAHUH 3THX JIHIHH TIIABIYI0 POJIb UIPACT sdppexr IHrapka. CpaBae-
HHe [OJYUeHHBIX PE3YJbTaTOB C IKCIEPUMEHTANBHBIMH JAHHBIMU YKASDIBACT Ha
MX KAUECTBEHHOe COTJIACHE, UTO TOBOPHT B TOJb3Y Npeironoxenns Bepnes.

Kak BHA¥M, Bce NepeuncyieHHble (hakThl TOBOPAT .0 HAJMIHH Mrapx-3¢-
dexra B aT™MOC(epax 3pes/i PAHHAX CHEKTPAJbHEIX THIIOB. 2To0 HAXOAUT CBOE
OGbsiCHeHYe B TOM, UTO H3-3a CPABHMTENbHO BHICOKOH TeMIeparyphl, aTMO-
cpepa 3THX 3Be3/] HAXOJAUTCA B COCTOANMI MOHH3ALMH BLICOKO# CTelieHH, BBU-
Jy Uero MeXMOJEKYIAPHOE SEKTPHUECKOE TOJE 31eCh NOCTUIaET SHAYUTSNb-
HOil BeJUUMHbI, BHOJHE JOCTATOUHOH AJIst TOro, UTOOH AeHCTBOBAJ Ulrapx-
s(pext. Tak e Nerko oObSICHAMO yBeJHUeHHe 3TOro sthdekTa NpU TEpexone
OT I'MTAHTOB K KapJHKaM. :

Pacluppesye JUHAH B 3BEHBIX CMEKTPAX, BMECTO NPOCTOrO LITAPKOB-
CKOTO pacllemienysi, HaGMoaeMoro B J1a6opaTopuH, ecTb pe3yJibTar HEOHO-
POAHOCTH MeXMOJIEKYISPHBIX NOJell KaK B MPOCTPAHCTBEHHOM, Tak H BO Bpe-
MEHHOM OTHOMICHHH.

# Y MECTHO OTMETHTh, 4TO OObuHLIE addexr [Llrapka NOHMMAETCA Kak pacmenne-
HHe CreKTPANbHLIX JHHHA NPY U3NYUYEHHH ATOMOB BO BHCLIHEM O(HOPOJHOM BJEKTpHYEC-
koM 1one. Kak BbIACHHAOCH AaNee, PACUIMpeHHe CHEKTPANbHBX JNHHHH B MEMMONCKyldp-
Ibix nonsx, axtHueckn apagercs sppexrom lllrapxa, ofHako xe TOHUHO COBMAZAIOIHM

C HPEALAY UM CaAyUaeM.
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Hrak, A1st paHHHX CIHEKTPATbHBIX THIOB KPUTEPHAMH aGCOMIOTHON BEJIH-
MHHBL MOTYT CHYXHTh LUIADUHA M [IOJIHOE NOIVIOUIeHHe BOJOPOAHBIX H TeJHe-
BBIX JUHUI. HYyKHO 3aMeTHTh, WTO LIMPHHE JHHAH MEHSIOTCS B 3aBHCHMOCTH
1 OT JIPYTHX (PAKTOPOB CPeiH KOTOPLIX IMIARHYIO POJIb UTPAET OCeBoe Bpallie-
tine 3pe3n®, MexKLy TeM IOC/e/iHee MOMET BbI3BATh HCKAJKCHHE 3aBHCHMOCTH
IINPHHDL THHHE OT aGCOMIOTHOH BEJUYMHEL.

JefiCTBUTENIbHO, 3Be3/[bl NAHHOTO CHEKTPANLHOTO HOAKAACCA HMEIOT Das-
JIMULYIO CKOPOCThL BPallleHusl (IIPH 9TOM 3aBUCHMOCTH BPallaTeNLHOTO JBHKE-
HHsl 0T a6COMOTHON BEJIHYHHBL TOKA H3y4YeHa HEeIOCTATOUHO), YTO MOXKET BHE-
CTI1 & oupenesenyst aBCONOTILIX BeJIUUHH OWHOKY CIyUaliHoro Xxapakrtepa. 3a-
METHM, 4TO HaHOoJee 4acTo BCTpevaeMoe 3HaUeHHe BpaaTeIbHBIX CKOpocTeH
aast B-ssess 1o Becrreiir |61 saxkimouaercss mexpy 50—100 xwm/cex.
DG @exT BpalleHHsl He MEHsIET OJHAKO SKBHBAJNEHTHYIO UIHPUHY JIMHHIL.

OsaKoMUBINICL ¢ CYIHOCTBLIO METOJA ONpPe/e/iettst ClIeKTPaJbHbBIX a6co- -
JHOTHBIX BEJIUUNH, IIPHBEJAEM Teleph CONOCTABJEHHEe CHEeXTPANLHEIX NMapasiiak-
€OB ¢ TPHTOHOMETPUUCCKVMMH, YTO OCJIEIYMT OLCHKY 3HAUEHHSI TOTO MeTOoHa.

CrexTpanplblfl napamakc MoxKeT ObITh ONpeleseH st JIOG0ro paccro-
fnsl (370Ch MBIl OTPAHHUCHBI JIKITL HHCTPYMEHTAJILHBIMM BO3MOMKHOCTSIMHM )
W IPH 9TOM C HeH3MeHSeMOil TOUHOCTBIO. ) :

B xarasore Maynr-Buiscon 7], koropuiil comepkut ompemenerue adbco-
morHex BedEy 4179 3seen, BepostHas OWHOKA ONpeJeNeHHsT COCTARJSIST
o Y27, 4To o BRUNCYKA3AHHOH (opMyle HaeT CACAYIOIUYI0 OTHOCHTEIbHYIO
TMOTPOIIHOCTEL s Napajiakca:

dr
. T io. 12,

iv

T. e. Kaxon Opt 1t OplJI Dapajulake, ero BeposiTHasg OMHGKa cocraBut *12%:
£ro BC/HMMHHBL, ¢ YMCHBUIGHHCM Mapasjiakca YMEHbLIAeTCsl H ero BeposTHasl
omwmnGka. CaeoBaTeNnbHO TOUHOCTh OfpelesleHus CHeKTPaNbHOrO mapajiaxca
He 2aBHCHT OT PACCTOSIHES, DTOr0 HEJNE3ST CKa3aTh 0 TPUFOHOMETPUUECKOM Tia-
pajtiaice, Tak KaK s8/lech BepOsiTHAS 21uM0Ka OHpefeNeHss OCTAETCs MOCTOSH-
HOI ;i/31 M1060TO 3HAYEHHsI 7 H, TAKHM OGPA30M, TOYHOCTL TeM MeHblie, ueM
MeHbINC Hapalutakc.

> BEIIeCKa3aHHOTO BHITEKAET, UTO CYIIECTBYET KAagoe TO pPACCTOsIHUE,
JUISE KGTOPOTO TOYHOCTH ONPENeSieHHs TPHTOHOMETPHYECKOTO —Napalakca
YPaBHHBAGTCS ¢ TOUYHOCTLIO CIEKTPAIBLHOrO ¥ JAJblIe 3TOr0  PACCTOSHUS
CHEKTPANbHBIE TTAPALITAKCH TOUHee, JTO pACCTOSIHUE, eCJIH CUHTATH BEPOSITHYIO
pMGKy OnpeseJeHds TPUTCHOMETPHUECKNX NapallJIakKCcoB B CPelHEM OKOJIO
40" 009 H BepOSITHYIO ONUOKY oNpeleleHis a0COMIOTHBIX BEJHUHH -+ oM 27,
COCTABJSAET BCero 14 nc¢, B TO BpeMs Kax Npu ONpelsjieHHs X CIeKTPalbHBEIX
Mapa/ijlakcor MPOHHKAIOT B Hacrosulee BpeMs jo 2000—3000 mc. Onmako,
CTPOro roBopsi, He clieayer 3a0bBAaTh O AOCTATOUHO OOJBUIMX IOTPELIHOCTAX,
BHOCHMBIX B OTPEeNeHst CHeKTPaNbHbIX NapasjlakCcoB HETCUHBIM 3HaHUEeM
DOTJIONIEHHS CBEeTa,; XOTs NOCJeNHee He CKA3BIBAETCH Ha ONpeleleHHsX CaMHX
:aBCOMIINTHRIX BEJTHUHH, :

# Qceoe ppameHue 3Bean Gbli0 O0HAPYIKEHO 3HAYATENBHO paHblie, HO €r0 Heno-
CPEICTBEHIIOE HCCASNOBAHHE CTAN0 BO3MONKHLIM JHIIL HOCAE TOTO XaK aKaaCMHKOM
. iaftuom u O. CrpyBe ¥ DaAbBY -OblIH BLIACHEHHM B OOWIHX Yeprax (usuye-
CKHe NPUYHHB paciiMpenns JauHui. Heropss sotpoca msaoxena B patotre Ulafina u
‘Crpyse [48], a Tawke B obsopuoii cratbe Crpyse [49].
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K cxa3aHHOMY HYKHO N00aBUTb U TO OOCTOSITENBCTBO, UTO NAPAJITAKCHL:
OTIPEJEJAIOTCS CHeKTPANBLHRIM METOZOM HA MHOrO JIerue, 4eM TPHIOHOMETPH--
YeCKHM M, UYTO IIPH 3TOM MMEETCS BO3MCIKHOCTbH MACCOBOLO ONpPe/IesIEHHS CleK-
TPAJLHBIX MAapa/IaKcoB. DTHM U OOLACHAETCS TO, YTO B HACTOsIee BpeMs
IJIaBHVIO Maccy 3Be3df, Napasulakchl KOTOPBIX H3BeCTHBI (CBOMHRIH KaTajor
apesfunx napamnakcos IAMII k cerogusmuemy aHio cofepxut 25000 3Besj
[8]), cocTaBasIIOT 3Be3AbI, [JS KOTOPBIX NAPANJIaKCHl OHpefeeHbl . CIeK T~
pPaJLHB M METOJAOM.

D70 comocraBieHHe YKasbiBaeT Ha GOJiblIMe NEPCIeKTHBH! CHeKTPasibHO-
ro METOJa OIpesiesIeHns 1apajiTakcon 3pe3h. B camom mese, 3TOT MeTOA npe-
Tepesi MHOTHe YCOBEPLIEHCTBCBAHMS CO AHSI €0 OTKPLITHA W Oyner passi-
BaThcsl U B gasbHedniem. CrnepBa acTPOHOMBI MMOJIb30BAJIHCh TONBKO CIEKTpa-
MU, TOJy4YaeMBIMA CO IIeJIeBBIM CHekTporpaoM, Ho jajiee OBIIO BHISICHEHO,
YTO MOMKHO [MOJb30BATHCS M CIEKTPAMH, MONyYaeMbIMH C OOBEKTHBHOI
TIPH3MOI.

IpaMenenye ¢OHLEKTHBHOH NPH3MBL HeJiaeT MeTo[ elle fOoJlee MACCOREIM,
1l [IpK 3TOM /JaeT BO3MOYKHOCTH PACIPOCTPAHHTH OMpeNeseHHs Ha 50.Ice cja-
6ble 3Be3pl. [109TOMY, HECMOTPST HA TO, YTO ITHM IYTeM HOAYUAIOTCS CHEKTPHI
He OUeHb VK BBICOKOMO KauecTBa, B CMEICJe ofecledyeHHs TOYHOCTH BEIBOAU-
MBIX aGCOMIOTHBIX BEJHUHH,—IpUMeHEHHe O0'beKTHBHLIX IMPU3M HAUWo 60ib-
1I0e pacrpocTpaHeHHe,

§ 1. OcroBHBEIe PaGOTH, MOCBSIEHHbIE OMPEAEJNeHHAM a0COIOTHBIX
BeJHYHH 3Be3X kjaaccoB B n A

CrekTpasbHblil METOX ONpeficjieHHsi aGCOMOTHBIX BEIMUUH 3Be3Jl Hallell
WIHPOKOe TPHMEHEHHe CO JHSA €r0 OTKPHITHS M [PH 3TOM TIOJBEpres MHOIMM
BHIOM3MEHEHMsIM H yCOBEpLIEHCTBOBAHHAM. I3 3TOM JIerKo y6eauTLCS, eCad
MPOCJEUTh Te OCHOBHBEIE PAabOTHI, KOTOpbIe GBLTY BHITICAHEHE! B 3TOH 06J1acTH,
K xpaTkoMy 0630py HX Mbl H IPHCTYIHM, OTPAHHYHBAACH OAHAKO TOJNBLKO pa-
GoTamMu, OTHOCSIIMMUCA K 3Be3aM Kiaccoe B u A, TIOCKOJIBKY HACTOAIINAA pa-
goTa KacaeTcss TOJBKO 3THX TOZpA3LeJcHHH,

O6ceppatopus Mayur-Buabcon PaGorsr AzamMmca u Ko

Kax ObIIO yKa3aHO BHIILE, OTKPLITBIH B 1914 rogy MeTOL ONpEfesieHus
a6CONIOTHEIX BeJUUUH, OCHOBAHHBIH Ha W3MEHCHMHAX WHTEHCHBHOCTH HEKOTO-
TOPHIX MeTAJJIAYECKUX JHHMH, OKasajcs XOPOMO NPUMEHUMbIM TOJBKO A/
3Be3/ MO3IHUX CIEKTDPANLHBIX KAACCOB. BeiescTsHe 3T0TO, NEpBble paGoThl B
5T0f OBJACTH OTHOCHIHCH K 3B€37aM CHeKTpaJbHbiX KlaccoB F—M m b
folbKo B 1922 r. BEIIA B cBeT paGota Anamca u Jxos [2], B KOTO-
poif BIEpRbIC PACCMaTPHUBAJCS BOIPOC O MPHMEHEHHH CMEKTPAMbHOTO MeTOMA
‘onpesiesieHHss aGCOMIOTHBIX BEJIHUMH K 3Be3/laM Kjacca A.

_ B ymomsiHyTOl paGoTe aBTOPbI 3aaJHCh IEJbI0 BBHIACHHTH BONMPOC—MO-
KeT Ji GbITh NPUMEHEH CHeKTpaJbHbIH MeTOJ K 3Be3llaM KJjacca A. C arofi-
LeJIBI0 ObLIM MONYYeHbl CIIEKTPOrpaMMbl IIOUTH BCEX 3Be3J Kiacca A, npuHan-
JexKaUEX JBIKYLIMMCs cKomuieHnsiM Tesibiia 1 Dourbiion Meapenunpl. 3aTeM
3Be3/b! GLUIM CTPYIIHPOBAHBEI MO CHEKTPAJBLHOMY MOAKIACCY H—BHYTPH KaX-
IOTO CMEeKTPaJLHOTO HOAKJIAacca— 0 XapaKTepy CNeKTpabHbIX JUHAH, B yacT--
HOCTH, B 3aBHCUMOCTH OT TOTO, ObUIH JIM CHEKTpaJbHbie JHHHHW pPasMbITbIMH
WIH 3Ke Pe3KHMH, Ka[IBlil CIeKTPaNeHbiil TOAKJACC OB PE3ACINIeH COOTBRT--
CTBEHHO Ha JIBe TPYNNLL # # §.
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M3 COmOCTABNEHHS PE3YIBLTATOB ObUIO YCTAHOBJICHO CJEAYIOUIE¢ COCTHO-- -
LIeHue MEKAY afCOMOTHOH BeJMUHHOR H CIEKTPaJIbHBIM THIIOM, a Takmxe Xa-
PAKTePOM CHEKTPANLHBIX JIHHNIA: afcoioTHas BeldyHHa Oblia Tem  GoJblie,
yeM GoJiec PAHHIM OBLI CHEKTPAJIbHBIA THII, a /s KAKOLO JHOO Olpe/e/eH-
HOTO CHEKTPaNbHOrO THIA—UYeM pesue OLLIHN JUHHH.

UsyueHue ObLIO PACIPOCTPALEHO Ha OTJENbHBIC 3Be3[bl THIA A ¢ H3BeCT-
HBIMH TPMIOHOMETPHUECKUMHE NapajiaxcaMyu H ObLI0 Haf#eHo, 4To OHM 00Ha-

) PYKHBAIOT TY Ke CaMyi0 3aKOHOMEPHCCTb.

CrenoBaTebHO, OBIIO SICHO, UTO CHEKTPANBLILIE MeTox onpedeienys ab-
COJIIOTHBIX BCJIHUKI IPUMEHHM M K 3BeajaM kjiacca A. A mMeHHO, onpeje/enns
aGCOMIOTHEIX BCJAWUMI JJISI 9THX 3Be3jL CBOAMJIGCH K TOUHOMY YCTAHOBJICHHIG: .
CIIEKTPAJNBHOTO THIMA C YUeToM Xxapakrepa CHeKTPaJbHBIX JUHUH.

Bblia cocTapsena peyKIHOHHAS 1a0JHIa 1 ONpeaeNeHsl abcoMoTH e Be-
arauEsl 544 3pesp xaacca A. TousHoCcTh onpesesieHus Napa/llakCcoB 0Kazanach
JIOBOJILHO YIOBJIETBOPUTEILHOM, ,

B aroii paGore Apamca u JxKos BHE PACCMOTPEHMS OCTAKOTCS
3BE3/bl CBEPXTHIAHTHL. ABTODPHl YIOMUHAIOT JIAIIb O TOM, UTO B CHEKTPax 5THX
333l HHTEHCHBHOCTH JHImH A4481 n X 4233 sHauuTeNbHO BO3PACTAIOT. O~
HAKO OHH HEe CMOIJIH YCTAHOBHTH ONPEeJeNeHHYIO 3aBUCHMOCTb MEXIY WHTeH-
CHBHOCTBIO 9THX JHHHI ¥ aGCOJIOTHOH BeJHUMHON, TaK KaK He HMEIH CTaH-
JapTHBIX 3Be3J (3TH 3Be3/ He BCTPEUAIOTCs B MOTOKAX, IPUMEHSABHINACH
ABTOPAMH, 4 TPUTOHOMCTPHUCCKHE NAPALTAKCH JUIS HHX HCOMYTHMIT). -

B 1923 rony Agxamcom u/Jlxkoem [3]aror Mmeron b pacnpocTpa--
HeH Ha 3Be3bl Kiacca B. Brula cocraBiieHa aHaNOTHUHAS NPeABIYIEH peayK-
[HOHHAsT TAGNIIA Ha OCHOBE 3Be3] JBIKVIIMXCA CKOIJIEHUA W 3Be3] C M3-
BECTHBIM! TPHFOHOMETPHUECKHMH NAPAJIAKCAME H ONpe/ielleHsl afCoToTHEIe

| Besuumnbl 1 napajiaxkcsl 300 3pesj kaacca B.

5 Hyxro sameruth, uto MeTox Amamca u JLK 0 g-—Meroj Xapakrepa.
GMEKTPATbIBIX JIHHHI—TpefyeT HaJNUUHs CIEKTPOB BHICOKOIO KauecTBa i Ta-
KuM 06pa3oM MPUMEHHM TOJNBKO TMPH NOJIL30OBAHMH CHEKTPaMHU, HOJIYUeHHBIMA
O mHIeJMeBBIM cnekTporpaom. OHAKO ¥ B NOCHeIHEM Clayuae, CTPOro rosops,
3TOT METOJ BCE 3C HECKOJBKO rpyfGoBart, Tak Kak MOJb3YsaCh UM MBI [IOJy4aeM
He HEAWBHAYAJIBHYIO, 4 JHIIb CPEHIOI CEKTPANbHYI0 aGCOMIOTHYIO BEJINIHIY
3Be3/Ibl, COOTBETCTBYIOIIYIO ee CIeKTPaNLHOMY MOJKIACCY M XapaKkTepy JIFHHAR.

Uepkckasa ob6cepBaTopus — paGora Oyrmaca [OL

Jlust onpesenetus aGCOMOTHBIX Bejmun Ly rirac NoJb30BA/Cs CleK-

TpaMH, TTOJYUEHHBIME CO LieJeBbIM cnekTporpaom bpioca, ycTaHOBIHHBIM Ha
100-cm pedpaxrope HMepkckoii oGceppaTopuH.

UroBsl u3bexats HejoCTaToK, IpHCYIIHi BropoMmy Meromy Azamca.

w /L 05, OH nonpoGOBal IPHMEHKHTH NEPBLIA METOJ 3THX aBTOPOB—METON
HHTEHCHBHOCTH CIEKTPANbHBIX JHHUA, Bblid nOA0GpaHE CIEAyIOLAe Napol
amuui: Mk 4215 u 4927, 4233 w 4227, 4535 1 4481, 4549 u 4481,
OTHOLICHHS HHTEHCHBHOCTEH KOTOPBIX IOKasajd ONPEAENeHHYI0  3aBH~
CHMOCTH OT aGCOMIOTION BeauunHpl. OreHKa HHTEHCHBHOCTEf Obita I71a3o-
MEPHOR. )
Kpome cooTHOUIGHHI WHTEHCUBHOCTefi JHHUH, aBTOP IOMb30BANCH TAKIKE:-
LINPUHOH cHeKTpasbHbiX Juauit 14481, Ha v K.
CreKTpHI 3Be3[I KNACCHQHIMPOBANKCH O CIEKTPaNbHOMY HMOAKACCY A MO
TpynnaM # R §, COIJIACHO KJIACCH(PUKALUH Anawmca uJlxosa,nosarem, s
Km0 TPYMIB  OT/AEbHO, TPUMEHSJIHCH BBIUIENEPEUHCACHHbIC KPUTEPHH..
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FcrecTBeHHO, uTO TaKo# CIIOCO6 MOT HaTh HAMHOIO JyyLUH® pe3yJIbTaTH,
“yem croco6 Axamca u ko JleAcTBHTENbHO, BeposiTHag omru6ka om-
pelenerusi abCcoNOTHRIX BeduyuH y Jyromaca HONYYHIACh *+u. +§, T. €.
14T TOTO JKe MOPAAKA, Y4T0 M JUIsl MO3JHHX KJaccoB Ha Maynr-Buibcone
10— 10 My,

Mrak, Il y raac onpegenun aGeomotusle Benuunnsl 200 3pesn knacca Al

O6ceppatopus HopmanaJlokuepa — pa6oror D ABap-
lca H Bynca.

Haxonnerne naGmonaresnpHoro marepuaia B o6cepparopunr  Hopmama-
Jloxuepa npousBoananch Ha 30-CM NpU3MeHHON Kamepe, CHaOKeHHOH MHpPH3-
MOH ¢ npesoMasiomuM yraoM B 20°. Jlucnepcust mosyyaeMoro cnekTpa Oblia
TaKas, YT0 paccTodHue MmexAy g m Hs pasmsuioch 31.4 Mw,

PaGorer D nBapaca Kacalorcs sBesh kaacca B. B IByx mepBoix cBOHX
paborax [11, 121 D npappac mnpuMeHHN mepBHH MeTog A Il a M C a—MeTOX
HHTEHCHBHOCTH CIIEKTPANbHBIX JUHHH. [IpH 5TOM OH HanpaBui CBOe BHHMaHHe
Ha Tak HasblBaeMyi0 AUPQyY3HYIO cepHio renns, Buuin BLIGpaHbl JHHUY TesIHs
44388, « 4144 u 44472, KoTOpble CPAaBHHBAJHCH C f1y, Hp, 4 [y, COOTBETCT-

peHHO. MsMepenne MHTEHCHBHOCTEH NPOH3BOLHJIOCH C MOMOIIBIO (HOTOMETpH-
4ecKOro kjiuHa. CTaHAAPTHBIMH 3Be3[aMH CIYXKWUJIH 3BeSAbl C HM3BeCTHHIMH
TPHTOHOMETPHYECKHMH H TPYNIOBBIMH HapajiakcaMu. IlocTpoeHubie peayk-
LIMOHHble KPUBbIE MOKA3hIBAIH ONPeJeNeHHYI0 3aBHCHMOCTb MEXAY COOTHOLIE-
HUeM ObiLUIEYKa3aHHBIX JIHHUH M a0COMOTHOH BefnunHol. CpaBHeHHe MOJNyyeH-
HBX H3 3THX KPHBBIX [apa/UIakcoB C APYTHMH JAHHBIMH 1aJi0 YAOBJIETBODH-
TelbHble pesyabTaThl. DN ompejeseHsl napasjaakcel 200 ssesp kaacca B.

On#aKo, 3TOT METOL OKA3AJICs HeNMPUMEeHHMEBIM AJisT 3B€3]I, TOCJE/IHHX HOIL-
paspgesiensil kjacca B, rle JHHAH rejus CIMIIKOM caabsl,

3aMeTuM, uTO KaK GBUIO MOKAsaHO B JalbHEeHIEeM, HHTEHCHBHOCTb BOJO-
POMHBIX JHHHE TAKXKe MeHsercs ¢ aOCONIOTHON BeJHYHHOH, KAK H MHTEHCHB-
HOCTh TeJIHERBIX JIMHH, II03TOMY HeXKeJaTe/bHO IOJb30BAaThCS OTHOIIEHHEM
HUX HMHTEHCHBHOCTeH, TAaK Kak 3THM G6oJiee WM MeHee KOMIIEHCUpYeTCs TOT
3ib(eKT, KOTOPHIH MOKa3blBAeT KAXABIA M3 ITHX SJIEMEHTOB B OTHENbHOCTH.
-Boo6iiie, cpaBHHBaeMEle JIHHHH BBIGHDAIOTCS TaK, 4TOGBl OfHA H3 HHX Oblia
HEUYRCTDHTEJIBHA K H3MEHEHHIO abCOJIIOTHOH BeJHUHHEL ,

B panbrefiiieM D neapac [13, 14] pemwnn npumMeHATHh BTOPOH MeTOR
“Apamca u JIXKo0g—MeTOA XapaKTepa CHEKTPaJbHBIX JIHHNH, HO TOJNLKO
-TI0JIBEPIHYB ero AaJIbHEeHIIHM yCOBEPIIeHCTBOBAHHSM. :

[Mpu cnexTpanbuol KiaccupuKanwun DJABappc crapancs Golee, yeMm
nenasii aro A nawmc u I ko i, npuiepxupatbest cucreMel HD. Ilpu atom oH
JeJqHI 3Be3B! KaxKIOro Noikjaacca Ha IAThb IPYIN, 00O03HAUACMBIX YEepes s,
$, S, #, i B BABHCHMOCTH OT TOro OBIIM JIH JHMHUH OYEHb Y3KHMH, Y3KHMH,
HOPMaJIbHOR LUHPHUHBI, PA3MBITHIMM WJIH OuUeHb PasMBITHIMH, TakHM MyTeM,
B JBYX BhIIIEYKa3aHHLIX paGoTax, UM ONpelelieHbl CIeKTPallbHble MapaIaKChl
. s 475 3Be3n Kiacca B. .

PeaysbtaThl MpHMEHEHHS 3TOTO BTOPOro cmocofa OKasaJHCh COBNARAN0-
“IIHMH € pesyJbTaTaMH NepBOro (HHTEHCHBHOCTb TeliMeBHIX JIMHHMA) ¢ OueHb

He3HAUHTEeNbHBIM CHCTEMaTHueckKuM pacxoxnieHrem [151- Bropo# croco6 O n-
Bapaca Bync [16] pacupoctpanus Ha 3Be3dwl Kiacca A M ONpemenu
napaJsnaxcel 300 3Be3n. ,

O6cepratopus Mayur-Crpomno—pabora Pummepa
171

Ha6mopatenpHas anmapaTtypa, NpiMeHdaeMas PuMMepoOM NpeacTaBs-
~JIsieT coGoli 22-cM TpU3MeHHYIO KaMepy ¢ (OKYCHBIM paccTosHHeM 3.5 M,
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Qupellerende CHERIPANILHBIX aGCOMIOTHRX BEIHYHH CIaGhIX 3Bes]...

45,

CHAOXKEHHYIO NPH3MOI C LpesoM/siomuM yrioMm 32°40°. Paccrosiiue MeK Y
Hp v He nomyuaemoro cnexktpa pasHo 52 Mm.

Ilpumenus BrOpoil croco6 daBapaca c HeKOTOPEIMH 100 aBJIEHHU S~
MEIL, B 4aCTHOCTH, eIl KaXKAbH IONKIACC TIo abCoMIOTHON BeNuuute He Ha
IATh, & Ha CeMb MOArpynn, PuMmep  onpenenun napajiaxce 350 3pea
B roxnoro monyuapus.

O6Gcepraropuss B ¥Ymncale — paGoTh Jduung6nanpna,
Mlanewa u dmauna.

B o710t ofcepsaropun puisi onpefeneHus a6COMOTHON BESHUHIIL T10Jb30~
BaJIMCh CMEKTPAMH MAJIOH NUCHEPCHH, MOJYUEHHBIMH C OGLEKTHBHOH NPHU3MOT,
C NpesoMJISIOIEM yryioM 9°.7, MOHTHPOBAHHOH Ha 15 cM Kamepe ¢ (GOKYCHEIM-
paccrostaieM 1.5 M. Paccrosinne mexay /s He nosyuaeMoro cnekTpa paBHsis...
Jock 1.4 MmM. Manast nncnepens cnekrpa, ¢ OQHOR CTOPOMDI, OTPAHHUHBAET BO3-
#OXHOCTb NIPHMEHEHHs] Pa3NUYHbIX KPHTEPHEB, HO, C IPYroH CTODOHBI, Aaet
BO3MOZKHOCTb PacCHpPOCTPAHUTh ONpeleNieHHsT na Gofee ciaabble 3Be3fbl. B ca-
MOM jiesie, B 3TOl 00CepBATOPHH ONDENENATHCH AGCONIOTHBE BeJUYHHBLL 3Be3N
1010 ™, B TO BpeMsl KaK B BBILIENIEPEUNCIEHHBIX paboTax— 1o 7 ™

B pa6orax Jluan6aana n anena [18] gra 3Besn kiraccos B.
H A DpHMeHEH aHANOTHYHBIH HCIOMLIOBAHHOMY B HPeABIAYLIIHY PaGOTAX CHo~
co0 OLEHKH XapakTepa CMeKTPaNbHbIX JHHMH, HO 3[eCh BBUAY MajioH AucIep--
CHH CNEKTPOB, PACCMATPUBAIOTCS JIMINL BOXOPOMHLIE JuHuY, He BXons B 1o
POGHOCTH KiIacCH(pUKanuy, ynoTpeG/iseMol aBTOPAMH, YIOMSHEM TOJbKO, U
OHA J|2aJld BOBMOXKHOCThL €& aBTOPAM ONPEASTUTE NapaNIakChl GOJBILIOFO KOJH-
4yecTBa 3Bes.

Cpenu pabot, HCHIOMHEHHBIX B 06cepBATOPUM YIcana IUIsS 3BE3T KJIACCORB..
B u A, Gonbiroro BHEMaHHKs 3aciyskueaer pabora Dmama (19

Hast sBesn knaccos B, A u F um Gbuta HafifieHa 3aBHCHMOCTb MeXIy
HHTEHCHBHOCTHIO BOMLODOAHBIX JHHHUH, NBETOBBIM 3KBHUBAJICHTOM U abCOJIOTHOH
BEJIHYHMHOH. _

Wsmepenne unTeHCcHBHOCTEl NPOM3BOAUIOCH Ha MEKpO(oToMeTpe CxXHATA.

ABTOp paccMaTpuBas BOJOPOJIHBIE JIMHUA Hy W Ha, a IS OLSHKY LBETO- .
BCTO SKBMBaleHTa—/IBa CIeAYIOUIHX yyacTKa cmekrtpa: A 3912 n 14415, Us-
MepeHHe BeJIOCh NPH TAKOH LIHPHHE U3MEPHUTeNBHOH IIeNH, KOTOpas BhHpesaia

M3 CHEKTpa HOJIOCKY IupuHO#t B cpenneM B 20 A. Takas mosocka comepxur:
FJIaBHYIO UACTb JIAXKe OUEHb CHUJIbHBIX BOXOPOAHBIX JIHHHH W TAKUM O6Da3OM:
XapaKTepHu3yeT NOJNHOe IOTJOUIeHHe B STHX JHHHAX.

HyKHO 3aMeTHTh, UTO BO BpeMs BEHIIOJNHEHHsT 3T0H paGotsl (1930 r.) Tomb~
KO 4TO yTBEPKAAJOCH B aCTPOHOMHYM MHEHHe O HAJHYHU MeK3Be3/HOTO MOIO- .
IIeHHS CBeTa 3Be3/l, H ARTOP MOI' TaK WM MHAYe CROBOIHO MOJB3CBATHCS LBE-
TCBBIM HKBHUBAJCHTOM, He [IPHHHUMAas BO BHAMaHWe MEX3Be3JHOIO MOTIONIeHAs.

Ho B Hacrosimee BpeMs, KOTAa Mbl pacriojaraeM CTOJb GOraThIMH [{AH-
HBIMH O HECOMHEHHOM HaJIMuYHH MeXK3Be3/HOH MOIVIOIAIOUIel MaTepHH, 3Has
BMECTe C TeM H ee CBOHCTBA, HEOGXOJUMO, IPH OIEHKEe I[BETOBOTO 3KBUBAJEH- -
T4, YUHTHIBATL BJHSHHE MEK3BE3JHOTO H30HpaTeNbHOro moraomenus, Oges
BHIIHO, 3TO N0Tpe6GoBaso Obl 3HAHHS ITOCTENHETO JJI HCCASAYEMbIX HaMM Ha-
IpaBJieHHii B 3aBHCHMOCTH OT pacCTosfHHs. Kak H3BECTHO, H30HpaTeNbHOe
TIOTJIOIeH e TAK MIMPOKO elle He M3YueHO, HO 37eCh BO3ZHHKAET elje APYroe
3aTPyJHEHHe, a HMEeHHO,—YTOObl YYeCTh BJIHSIHHME HOIVIOLIEHHS HYKHO 3HATE . .
abCoOMIOTHYIO BeJIMYHHY 3Be3Jbl, ONpe/esIeHHe KOTOPOH W SBJIACTCH LeJNbIG .
caMol paGoTHL. -

-
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OnHako, y paHHHX 3Be3] LIBeTOBOH 5KBHBAJIEHT MeHAeTCd JIHIIb B 3aBH-
:CHMOCTIL OT CIEKTPaJbHOTO HOJKJIACCA, a BHYTPH JaHHOrO MOAKJ4cca OH IpPak-
THueckn He MeHsieTCst [20]. CaenoBarenpHo, IpHMeHEHHEM 1BETOBBIX IKBUBA-
JIEHTOB HOCTHTAJIOCh UCKJIOUEHUE BJHSHHS 3aBUCHMOCTH HHTEHCHBHOCTH BOXO-
. POAHBIX JIHHHH OT CIEKTPAJbHOrO IOAKAacca, HO STOTO MOXKHO NOCTHYb M 6e3
NpHMEHEeHHsT IBETOBOTO 3KBHBaJeHTa, Ilocmennuit Bompoc Oyjer paccMoTpeH
HaMK MO3XKe.

B ynomsmyTtoit paGoTe D MaHOM ompeAeteHa abCONIOTHAA BeJHUHHA

- okosto 800 3Be3n cnekTpalsbHbXx Kaaccos B, A u F.
Fapsapackas oGcepBartopusi—pabore Duaxep, [ledH

HaGumrofaeHne Benoch ¢ OObeKTHBHOH =~ NPHU3MOH, MOHTHDOBAaHHOK Ha
-32.5-cm Teneckone bBolinena. ‘

C nomouipo MEKpo(OTOMETPa OBLIH HCCJIeOBaHbl JIMHUY {7y H Mo y 3Be3L

_pBuKyinerocs ckorwieHnst CkopnuoHa-lleHTaBpa H HeCKOJNBKHX PacCesiHHBIX
cxonvienuil. Bbula ycTaHOBIEHA AOCTATOUHO YeTKasd 3aBHCHMOCTb MEKIY Cpel-
Hell HHTEHCHBHOCTBIO M aOCONIOTHOH BeNMUMHOH.

[Tosp3ysch 3TOH 3aBHCHMOCTBIO, YIOMSIHYTHIE aBTOPEL ONpeAeaHIn abco-
JIIOTHBle BEeJMYHHBI HECKOJBKHX coT 3Besz (21, 22, 231

O6cepsaropuss Buktopus —pabora P. M Ilerpu u
C. . MayHzens.

Pasora Ilerpu uw Mayrseansa [24], xoropas omyGJHKOBaHA B
1950 r. HecOMHEHHO sIBJIseTCst HauboJiee COBepPLIEHHOH O CPAaBHEHHIO CO BCe-
MH IpeABYIIIMH paboTaMu.

Ora paboTa OTJIMYAETCST TEM, YTO B KayecTBe KpHTepHsA abCOMIOTHOH Be-
JIMUHHKL 3LECh UCIOAb30BAHO IIOIHOE MOIVIOIEHHe WK SKBHBANSHTHAs MPHHA
annny Hy.B gkauectBe craHAapTHBIX 3BE3J NPUMEHSINCH 3BE3/BI C H3BECTHBIMH
TPHTOHOMETPHYECKHMH, JHHAMHYECKHMH, CIEKTPATbHBIME M IPYMIOBLIMH Ma-
pasiakcami. Ha ocHoBe 169 3Bess nocrpoeHa pelyKUHOHHAS KPHBAsI, IIOKA3bl-
BAIOLLASL OBOJBHO UETKYIO 3aBHCHMOCTh MEXJY 3KBHBAJICHTHOH INWPHHOH JIH-
HuM My i aGCONOTHOH BeJMYHHON. ITONB3ysCh MOJYYEHHOH PEAyKUHOHHO
KDHBOH, 3al0BO OTIpe/IeJIeHB! aGCOMOTHbIE BeJHYHHbl TeX e 169 aBesn.

[IpeaycMoTpeHa 3aBHCHMOCTb NOJHOTO IHOIJIOLIEGHHS JIHHHM ffy OT CIIeK-
TPAJILHOTO MOAKIACCA M YKa3aH IyThb AJIf HCKIIOUSHHS BAMSHHUA STOH 3aBHCH~
MGCTH.

KpeMckas actpoduanmdyeckas o6cepBaTopHa —Da-
6ora JI.C.Taankuua.

[Tnanosoe passutie actpoHoMuueckoif Hayku B CCCP BRLIBHHYJIO BOI-
pOC O NMOCTAHOBKE HCCTIeNOBAHHi IO CHEKTPalbHBIM NapalilakCaM. O6opyno-
pamue AGacTyMaHCKOH acTpodHsnueckoil oGeepBaTopun H KpbiMCKOH acTpo-
¢u3nueckoil 06cepBaTOPHHE OKA3aJI0Ch MOAXOASIINM /I BEICHUsT STHX pabor.

B AGactyMaHCKo# 0GCepBaTOPHK NONOOHas paGoTa BeaeTcs ¢ 1946 1. u
o0 Heli Ml GylleM TOBODHTH B JafibefiieM. 37iech xe Ipexae BCEro oXapak-
Tepusyem Bkparie padory KpbMCKO# actpodusngeckoit o6cepBaTOPHH, JHIIbL
HeJlaBHO HauaBlneli paGoTy B 3TOi 06IaCTH.

JCTankuabsM (25 Gbuia BHIONHEHA ABYXMepHAs KJIACCH(HKALUSI
okoso 1000 3Be3n mopkiaccoe B—M, Ha OCHOBe CIIEKTPOB MOMYUEHHBIX C

ouerb Manoii aucnepeuedt (310 A/mm B untepsane Hg—Hy).
Ha6moenne senoch Ha 40/160-cm acTporpade B KoMGHHauuu ¢ 7°-06b-
. @KTHBHOH npusMoit. Majyasi JHCIEpCHs CIEKTPa JaBajia BOSMOMXKHOCTbL OXBd-
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THTh Gojice ciralble 3B8e3/bl (10 12 3B. BNHUHHL), UTO W GHIIO FIABHON IEJIBIO
DaloTh.

Ilo crexrpam cTauapTHeIX 35e31 OBUIH YCTAHOBNCHB KPHTEPHH AT O~
peaesenHst IIePBOro # BTOPOTO CIEKTPANbHBIX MapaMerpos.

Autsi OBICTPOTHL GBI IPUMEHEH METOJ| TJIA30MEPHOH OLEHKH HHTEHCHBHO-
CTell CHEKTPAaNLHBIX JHHHUHA. ‘

OueBnito, Juist HHAUBHAYANLHBIX 3Be3J IV1a30MepHBIH MeTo[ Ompemese-
HHS HOTEHCHBIOCTE]] JIMHU He MOZKeT KOHKYPHPOBATH ¢ OOBEKTUBHBIM METO-
oM. OpHaxo, olf Jaet BO3MOMKHOCTH MAaCCOBOrO ONpeleteHHst aBCONIOTHLIX
BEIHUMY M TeM CaMbIM MOMKeT CHIVIKHTh MHOTHM CTATHCTHYECKHM 3a0aun.f
BEE3MHON acTPOHOMHI, : :

CpasueHne MoJyyeHHBIX PE3VILTATOB ¢ APYIHMM AaHHBIMH IIOKA34J0 XO-
poiee corjlacue Mexay HHMH. Gpeanee otkinonenne Myp—Meg=+0 »5.

JloposibeTBysich KPATKHM OlicaiiieM OCHOBHBIX pafoT, yKaxem Ha CTaThi
ILIL Mapenaro {26 L Bepro 1271w JI. Xodaeitra [28i B
KOTODPRIX JI3JI0Kelbl XAPAKTEPHCTHRH HEKOTOPLIX paloT H CIIMCOK Beex Kara-
JIOTOB CTEKTPANbHLIX alCONIOTHLIX ReJHYHH, BbIUIEIINUX A0 ONYBJIHKOBAHHS
VKa3aHHEIX CcTaTell. A
§ 2. SBamava u miray padoTH

B A6acrymanckoit acrpodusuueckoit ofceppartopuu yixke B 1945 romy,
nox pyxosojictsom M. A, Batraxuise, OGbLIO 10A0KeHO HAYaJ0 NPAKTH-
YeCKHM paBoTaM o ONPEAENEHNIo CeKTPANLHBIX Tapa/IIAKCOB OTHOCHTEIBHO
cnabblx 3Be3/i HA OCHOBE CIEKTPOR MaJiof JHCIepPCHH.

AKTyambHoCTh 3THX OUPENCJHeNUi ¢ TOUKY 3pPeHdsl WHTEPECOB aCTPO(H3H-
KH W 3Be3/[HOW aCTPOMOMMM H lrasuuhe B AGaCTYMAaHCKOH 06CepBaTOpPHH MOM-
Xonsmed anuapatypbl Bos0OyAUIH HHTepec K STUM padoraM. Hapany ¢ atim,
HeoGXOMMOCTL UX OCYINECTB/ICHHST AHKTOBANACh U TeM, uto emie ¢ 1939 r. B
‘ABacTymancKol 06CepBATOPIN BEAETCS IIAHOMEDHAn PadoTa Mo M3YUCHHIO
MCY3BE3/IHOTO [OTVIOMIeHUsT cBeTa. PellleHwe 3ToH mpobreMbl, KAK H3BECTHO,
TpeGyer 3HAHMs TOUYHLIX 4OCOJNIOTHBIX BEJHUYMH. B psajge oTHeNbHBEIX 3ajad
OlYINAIach HEOOXOJHMOCTDL BE/ICHNA ITOJOOHBIX OUDeASIeHHH Helocpe/[CTBeH-
HO B Hamell o0cepBaTOpHH B OTHOIIEHWH 3Be3)], BXOAAINAX B HCCIeJOBAHUS
TIOTJIOTITEH S, :

Vixe B 19471948 yony €nura ocviiectsieHa nepsas patora H. B. K a-
Jaunpgansc 1291, ornocamascst x sBe3naM MO3LHHUX CIEKTPAJILHBIX KJIACCOB
Gn K. ‘

B pesvabrare ce Obl10 BHISICHEHO, UTO aumaparypa, uMeiomasics B ABa-
CTYMANCKOH 00cepBaTOPNU JlAeT BO3MOIKHOCTE ONpeleNeHis aGCOMOTHLX Be-
JHYHH 3Be3] C JOCTATOUHOH TOYHOCTLIO.

Eerecrpentio, 9ro HMENOCH CTpeMieHte OXBATHTL ONpPeleeHUSMH CIeK-
TPaJNbHLIX HAPaJNaxcoBs H 3Be3/ibl PAHHUX CIEeKTPATLHBIX KAACCOB. ¥ CUEITHOE
3aBEPITEHHE NEPBOTO OIIBITA H aAKTYAJNBHOCTH 3aJaud MPUBENH HAC K IOIBITKE
PAaCIIpoCTPanKTL ONpeAeseHnst Ha 3nesnbt THna F, A, a 3arem u B.

B 1948 rony mot npuerynuin x paGore, KoTopasi B Hauaje IpeinoJaraia
pacupocrpatenne onpeAc/iennd a0COJIOTHBIX BENHUHH He 3BESABI CHEKTPAJD-
Epix kaaccos FFu A [30 Ho wamuu Bo3MOMXKHOCTH TOKAa OKa3alich BechMAa
OTpadHueHHBIMU AN TOTO, UTOOLI Cpasy pelwHTh aTy s3axauy jjis kKiacca F,
KOTOpLH Kak OyjeT NMoxasano HWKe, OOHADYKUBAET OCOOble TPYAHOCTH B
eMblc/ie NANHLIX onpefeneruil. [109TOMY MBI pacnpoCTpaHUIA HAIK Onpe/esie-
HMA AWl Ha 3Besiwul A7—B5.
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48 S P. A . Bapraasa
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TakuM 06pa3oM, HacTosiuias paBoTa KAcaeTcsl 3Besi MOJKIACCeB B5—
A7. Jlns pellieHHs IOCTABJEHHOH 3a7a4u ObUI COCTABJIEH CIEAYIOMMA miIan
paboThI:

1. [TonGop KpuTepHeB aGCOMIOTHOH BEJHYHHLI COOTBETCTBEHHO Hallel: an-
naparype. .

2. Brifop cTaHLApTHBIX 3Be3[], T. €. 3Be3J C H3BeCTHBHIMH TPHTOHOMETpPHf
YeCKMMH napajiiakcaMu Tak, YToObl PeAYKIHOHHAS KPHBas IeDEKphIBala BecCk.
HHTepBaJ u3MeHeHdss M U B TO Ke BpeMsl IO BO3MOXKHOCTH PaBHOMEPHO IO
KpHIBANaCh TOUKAMHU.

3. Hakonnenwe HaOMI0/aTeJbHOIO MaTepHasna KaK JJs  CTaHAAPTHBIX
3Be3j, TaK M AJs HccaeayeMbix miomafnel Kamreina. : )

4. CrnexrpodoroMerpuyeckas o6paborka HaGJIOLATENLHOrO MaTepHana.

5. TlocTpoeHne peAYKUHOHHBIX KDHBHIX.

6. Onpenenenye aGCOMOTHBIX BeJMYHH 3Be3l HOAKIaccor B5—AT7 B
mwectu mioitaaxkax Kanrefina.

§ 3. HaGmopareabHas annmaparypa
Haxonnerue HaGiI0AaTeJbHOTO MaTepHaila IPOU3BOJUIOCh NIPH MOMOLILR
O6LeKTHBHON NpPHSMEL, C NPeJOMJSIOMUM yrjaoM 15.5°, MoHTHpOBaHHON Ha
20-cm kamepe 40-cm pedpakropa AbGacTymaHckolf o6cepBatopud. Kamepa:
HMeeT CJOMKHBLIH YeTHIPEXJIMH3OBBII OOBEKTHB C (DOKYCHBIM PAaCCTOsIHHEM B
1 merp. Ceetocuna kamepnbl 1:5. JIuHeliHass AUCOepCHsi NONYYaeMOro CIeKTpa

Q
. 115 A/mMm  oxogio Ha. TIpu ABYXuacoBOM SKCIIO3HIMH MOJY4alOTCs FOAHBIS L%
U3MepeHds CHEKTPHl 3Be3f A0 9.5 3Be3[HON  BeJHYHHBI; B OCOOEHHOCTH TG
MOJXHO CKa43aTb O 3Be8JAaX PaHHHX CHEeKTPaJbHBIX KJIaCCOB.
[TpusMa ycTaHOBJIEHA Ha KaMepe HAa YroJ HAaHMEHbIIETO OTKJIOHCHHS—
10°30°.
Uto6bl MOJYYHTH AAHHYIO 3Be3lly Ha IJIaBHOH ONTHYECKOH OCH, T. e. B
LieHTpe TUIACTMHKH, IPHXONHUTCS BCIO KaMepy HAKIOHATh Ha yrox +10°30" no:
CKJOHEHHIO |3HAK -+ MM — GepeTcsi B 3aBUCHMOCTH OT BOCTOUHOTO UJIH 3amaj-
HOTO MOJIOMKEHHS TeJIECKOMN4d.
[pu dororpadupoBaHHl HeOGXOAUMO 1aTh CIEKTPY HEKOTOPOe paclIupe-
Hue. Tak Kax CHEKTP PACTATHBAETCS IO CKJIOHEHHIO, TO PACIIMPeHHS IO Hall-
PaBJIeHHIO NPSIMOTO BOCXOXJEHHS MOXKHO JOCTHTHYTh YCKODGHHEM WU 3a-
MeJJieHUEM 4acoBoro Mexanusma. OZHAKO ec/M UePBAK YACOBOI'O MeXaHU3Ma
HMeeT [epHOJMUECKYI0 OWIHOKY, TO MOJy4aercsl HepaBHOMepHOe MOUYEPHEeHHE
CNeKTpa, B OCOGEHHOCTH €CJIH SKCIO3HIUS He OYEHb JUIHHHASA, 4TO MOXKET BbI3-
BaTh OIIHOKY B OlEHKe OTHOLIeHHH HHTEHCHBHOCTeH, CPABHHBAEMBIX CIICK-
TpasbHBbIX JHHUH, TeM GoJlee, €CH NOCJE/JHHE 3HAUYMTENBHO yNANEHBl OAHA OT
ApYTroi. .
Hecmotpst Ha TO, uTO yacoBoi MexanusM 40-cm pedpakTopa NpUIAET HH-
CTPYMEHTY JIOBOJbHO PaBHOMEpHOe JIBUMKEHHE, IS NOCTHIKeHUst 6osiee paBHO-
MEpHOTO NouepHeHHsI CIEKTPA MBI CTAPAJHCh, HE3ABHCHMO OT HPOJOJLKMUTEb=
HOCTH 3KCIIO3ULIHHM, IIPOBOJUTh I10 HECKOJIBKO pas MHAHPOBOYHYIO 3BE3JY MEXK-
Ay IBYMST HUTSMH OKYJISPHOro MHUKpomerpa. Eciiy mpuMem Bo BHHMAaHHE U TO
06CTOATENbCTBO, YTO CPABHUABAEMble JIHHHH, HCIIOJb30BAHHBIE HAMA B HACTOMA-
niefi pa6ore, pacnoNoXKeHbl OueHb GJU3KO OfHA OT Ipyroii, To MOXeM yTBep-
XKAaTh. YTO BhllleyKa3aHHas oOlIMOKa B HalleM Clyyae He MMela MeCTa.
To, yto npu dororpadupoBasuy 38312 IMANPOBAHUSA ylaJIeHa HA +10°30™
[0 CKJIOHEeHHIO OT (hoTorpacupyeMoi 3Be3/ibl, MOXKET BhI3BATH YXYAIICHH® I'H-
JUPOBAHUS JJIsl TOCJELHEH BCAEACTBHE PasiiHiisd pedparuuil MeXKLy BHMM
i{moxpasyMeBaeTcsi THIHPOBAaHHE IIO
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Onpejenenue cuexTpanbHbIX a6COJIOTHBIX  BEIHYHH Clabbix 3Be3f... 4G

Iepemeinenue spesinl mo & Moxer OBITH BBI3BAHO Kpome pedparuum
H HENpABMIILHON YCTAHOBKOH HHCTPYMeHTa. XOTs HOCNEJHSAST IIOUTH OJHHAKOBO
CKa3bIBACTCSL KAK HA IMMPOBOYHONH oBesje, Tak W Ha (ororpadupyemoii, uo
JaCTOC KOPPEKTHPOBAHME NPH MHAMPOBAHHH (IPMBOAHT K YXYIIIEHHIO Pe3KOo-
CTH CNEKTPATBHBIX JMHKA. Hy)XKHO oTMeTHTh, uTo B Teyemne BpEeMEHH HA4KOI-
JCHHST BCRIO HAOJIONATENBHOIO MATEPHATA, Mbl YACTO POBEPSIIM YCTAHOBKY
MHCTpYMEHTA I HCIPABJSIM ee B Cliydyae HeOOXOMUMOCTH. B pesyJibrare 310-
ro B TeueHue 25--30 MHHYT 3Be3NA NPAKTHUECKH He nepeMernasnsach 1o o.

CraHnapTHble 3Be3/16I 10 5-0f 3B. BeJHUHHB He TpeGoBain THAMPOBAHUS
[0 8, TAK KaK OHH thororpaduposasincey ¢ sKCHO3HLHAMY, He TTPERBILLIAFOITHMH
4-x munyr. Ito kacacres miomasox Kanreiina, nis xoropeix NPHMEHSTHACE
SKCOOSHUMH OT | 10 2-X uacos, HAMH OBLIO BBIYHCICHO MaKCHMaJbHOe 3HAaue-
HHe JnddepenunaisHol pedpakiid IS BbIsICHEHUS BOIIpOCA — MOZKeT JIH
TOC/IENHEE BRI3BATH YXY/UIICHAE THIUPOBAHHS.

OuesuiHo, nuddeperimansas pedparmus JoCTHIaeT MaKCHMaIbHON Be-
JHUMHBL, KOTId  §  MUUHMAILIO, SKCTOIMIHS MAKCMMAJDHA M Habmonende
HAMHHACTCSL MU KC KOHUACTCST Ha MepuiHane. Mexo[s U3 HAIINX JaHHbIX—
6=+44% sxcrozumug -9y, (eMm. TaGuuust 11 i XVI), nas Juddepenpanpyoi
pebpakuHi nonyuaercs 3uaueHue pasroe 3”. Tlocsennee MoXeT BHIZBATH (B

G
HAIIEM Cayuae) DACHIMPEHHe CICKTPANLHON AHHHE 10 2A. Onrnako, kax ysu-
JHM B JalibHedlleM, B 1ractosiesn pafiore Mbl MMeem Kejo c H3MepeHHeM Ta-
KUX HUTCHCUBHBIX JIMHHH, KAKHMH SBJSIOTCS BONOPOAHBIE JUHHK Bajpmepa;
TIPH STOM ITHPHHA H3MCPSCMOR HOJOCKH B 3THYX JddHusIX PaBHSETCT B CpefleM
184, Benenerene uero BLIICYKaSaTHHIM pacmmpeduemM MONHO NpeHedpevsn.

Tax Kak OJHON 1 1ol e Besuuue AYTH CYTOUHOH 11apaJuienid, IpU nepexo-
HE OT SKBATOPA K HOMOCY, COOTRRTCTBYIOT PASHBIE IHEeHbe pasMepsl, TC Hak-
JIOH KaMepht Ha yrosr =10°30" or dororpadupyemoir 3BE3/BI, MOXKET IPUBECTH
K CICHYICIIEMY: eCJI BOJIMTL THAMPOBOYRYIO 3BE3y B TH[e { B XauectBe Ko-
Toporo cayxur 40-cm pedpaxrop) Beerpa MeXAY HBYMs (PUKCHPOBAHHBIMH
HUTAMH OKYJNSPHOIG MUKPOMCTPA, 10 HepeMellcHie b Kamepe T. e. pacllppe-
HHE COORTPA HA HIACTHIKE HOAYIHTCS PAsHBIM B 3aBHCHMOCTH OT CK/IOHEN ST
(bororpadapyemoii spesnr.

Hast veseit macrosinei pagorn et HECOXOANMOCTH HMeTh CeKTPHL B TOU-
HOCTH OJMHaKOBOH IUpHEBL [JraBHce sfech B ToM, UTOGH UIMpUHA CHEKTpa
NEPEKPRIBAJIA BEICOTY UPHMEHSICMOH NIPH H3MEPEHHH LiefH MHKpGHOTOMETPA.
Ho wznumee pacuiypeiue CHEKTpa yMelbllaeT NPOHUIEEMOCTb ULICTPYMeHT A,
HOSTOMY Mbi CTAPaIUCh TONYYATh CIEKTPB NPUGIHSHTENBHO OXHHAKOBON H
3apaHee BRIOPAHHON HIHPHHBL DTOTO MBI JOCTHIAJM IepeMelleHueM THIHpo-
BOUHOI 3BE3JBI B I'HAE lia DasHble HHTEPBAJBI B 3aBUCHMOCTH OT .

Xpomathaeckan aGeppainusi o6beKTHRA KaMepel ¢ IIPU3MOH ObLla HCCJle-
doBaua H. b. Kanmawmanase [29]

Brisicuunocs, uro n npejesrax qavd Bonn ot 24000 A no 2 4400A "ama
2Hnaparypa noutu axpomarnuna. Bexepcrsue 3rors, yuacrtox CTeKTpa OT
o (o]
73900A no X 4500A npaxrtnueckw ONHOBPEMENHO  flodyuacrcsi B okyce.
Hocnenumit 1 sisrsiercst mamum paGounm YIACTKOM.

§ 4. OcHoBHOI HaGMORATEILHBI Marepuan

Ocronuoft HaGIO N aTeNbHbBIH Marepuas OXBaThlBAET CTAHAAPTHBLIC 3BE3JbI
nonraaccos B5—A7, na ocuose KOTOPBIX CTPOUJIHCH PENYKLUHOHHEIE KPUBHI®
4 283k, SuEdagad, mdl, dogm., Ne 15
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50 P. A.Baprad

W 6 nuomanok Kamrefina, rjie Mbl IPOU3BOJH/IHN HAIUK ONPeIe/CHHSA abcoaioT-
HbIX BeJHYHIM.

HakormieRne HaG/I0faTeJbHOIO MaTepHana HMPOAOKANOCh C  anpedd
1948 roxa mo oxtsbpb 1950 rona. '

HaGoneHns: IPOH3BOAMWIACL B COBEPUIEHHO OeslyHHbIe HOUM, Xapakre-
pU3yeMbIC [IPH TOM XOPOLIeH IMPO3PAUHOCTHIO.

Bpuay TOro, 4TO OBUIO 3aMeueHo M3MeHeHue (DOKyca Kamepel C 1IpU3MOH
B 3aBHCHMOCTH OT CE30HHOTO H3MEHEHHS TeMIEepPaTypPhl, Mbl 4acTO HPOBOMMJIH
KOHTPOJBHYIO (DOKYCHPOBKY, BCJE[CTBHE Uero BCeTAa TNOTyuatuch XOpOHIQ
oT¢OKYCHPOBAHHBIE CIIEKTPHL.

doToMATEPHANOM CHYKHJIH [1JIaCTHHKH Wabdopi-3eruT (4yBCTBUTENBLHO-
crb—700 no X. J1.), pasmepom 9X12 cM, UTO COOTBETCTBYCT AJs HAIero

pHCTpYMeRTa maomany 50X7%

‘I)VOTO I q;mé)m

EcrecTBEHHO, YTO HAM MPHXOMHIOCH NONYYaTh HETATHBHBIA MaTepHan OT-
JeJIbHO TS KaXKI0M CTAHAAPTHON SBE3/Ibl; OJHAKO, H3Pe/Ka GhIBANO, UTO 2—3
Y3 HEX HMEJH OueHb GJIH3KHe APYT K APYry KOODJHHATHL M TaKiUM 00pasoM oll-
HOBPEMEHHO I0JIyJaluCh Ha ONHOM H TOM XKe HEeraruse. Kaxk yxe 6bln0 yno-
MSIHYTO, CTAHAAPTHBHIE 3Be3Jbl (HOTOTPAPHPOBANHUCH C SKCMOBHIHUAMH, JIOXO-
JSUIMME 10 4 MHHYT, UTO JABAJNo BO3MOXKHOCTb TOJYYHTb HA ONHOMH M TOH e
IUIacTHNKe, Ge3 CKOJBbKO HHOYXb 3aMeTHOro ypenuueHus: (oHa nocyeqHes,
OC/ICIOBATENBHOCTD HECKOJbKHIX H300paXeHUi CIeKTPOB C PasHbIMH SKCIIO3H-
musvu. W3 HEX NpM M3MEPEHHM BEIOMPAJHCH TOMBKO CHEKTPEL HOPMAJLHOTO
NOYepHEHHsT; JUIS KaiKJAOfl CTaHAapTHOM 3Be3/bl MPHUXOJHIOCH 3—5 TaKHX
CIIEKTPOB. :

Taxum myTeM Ans 60 CTAHAAPTHBIX 3Be3/ GbLIO MOLYYEHO BCETO 52 mera-
Tupa (rabmuua I). '
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OUpeaC/Iehne CHERTPULILHBLIX a0COMIOTHLIX BCJAMYHH ClaGbIX 3Be3f... 51

s xaxpolt mwiomanku Kantefina mamu mosyueHo 3 miu 4 Heratusa.
IKCrosHuMs orpaHHynBagach 12 wacamu. Taxue 3KCUOZWIME HABaJH BO3-
MOXKHOCTD {IOJIYUATH TOAHBIE JUIsI H3AMepEHUs: CIHeKTPH, T. &. CHeKTPHl HOpMaJib-
HOTO TovepHenus Juist 3zesn or 7.0 10 9.5 3p. Benuungnl.

Toro I godm

Has 6 monanox Kanrefina nonyuerno scero 20 HeraTHBOB (rabnuma 1I).

Hamy mosyacd Takxe HaGmoOZaTeNbHBI MaTepHAN IS CTAHAADTHE S
3Be3]L kjacca F u st BHACUCHHS HPYTHX, CBA3aHHBIX ¢ HACTOAMEH pdﬁo*vof%‘
BOIPOCOB, HO O HUX Mbl OyleM YIOMMHATh B JajbHefllieM, 0 Mepe Hamof-
HOCTH,

U068l 1aTL HATMANHOE NPe/CTARJEHHE O KAUECTBE HAIIWX CIEKTPOB, MBI
mOMel2eM TYT Ke JiBe (OTOrpa(ui HAIIMX CNEKTPOrPAMM, YBEJHUCHHBIX B
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52 P. A . Bapras
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Ounpeneaerie CnerTpaibliblx  atCoMOTHbIX BEJAHYHH CJAGBIX 3BE3[... 53

Tatanna II gbéromo

|

I Ne meratusa

< ! l Aot
d I Mara | Odmneoxr DKCNO3HIHSA 7 Cpennee
2 6365;%(23" i 000 ' adogito 9du3mbogzes LB
I 2516 9.1X.1948 Ka 20 l[ 1h 22%45!
2 2347 —— KA 41 | th3op 28 o0
3 2549 26.IX. KA 41 2h 6 16
4 2550 27.0X. KA 20 2h 20 00
5 255! 4K Ka 4t 1hddm 25 18
-6 2533 e hA 20 138y, 33 00
7 2565 8.X. KA 22 2h 23 5§
by 2567 e KA 23 zh 18 33
9 2574 29.X. KA 22 2h2py 23 39
10 2576 — KA 25 2h 20 55
a1 2586 35.X. KA 23 : 2h 35y, 39 00
12 2587 — KA 26 2h 46 30
13 2583 —— KA 26 2h 22 30
14 2781 3-VIL1949 KA 41 2h 21 1§
12 3219 6.1l1}'{.1950 }zﬁ 20 zg 31 45
1 3222 121X, 22 2 3121
17 3223 e | KA 23 2h 17 30
18 3270 17.X. [ KA 23 1h40y, 22 45
19 3274 18.X. ’ KA 25 1h30,, 22 00
20 3275 18.X. i KA 26 1h16,, 13 20

2 pasa (Poro 1, e npescrasiena CepHsl CHUMKOB CTAHZAPTHBLIX 3BE3N C
PAaSHBIMH SKCnosunmamu, n ¢oro 11, socupoussomsiiee KA 41).
Craungaprusanus u OpOoABAEeHHe NMACTHHOK. s
CTAHIaPTHSATIMA TUTACTHHOK IIPUMENSIHCh IUKAJKH, TOMyuaeMble co CTyneH-
HATOL MEJILIO L4 NICHEBOM CIEKTPOrpade Tendepa, nonbsysics npu 3ToM Beno-
MOTATEABABIM HCTOUHHKOM CBETA -~ 3JIEKTPHYECKHM CBETOM, AaBAeMbIM Ie-
JIOUHBIMY aKKYMYJISITOPAMH, KOTODble OGeCrneurBaroT XOpoUIyIo CTabuaLHOCTE
Hakaga. Iocaenunii nee Bpemst nomuepxusasics B 110 BOLT.
PapuomepHoe ocBenienue memn cnekTporpada KOCTHraercs CJACHYIOUIHM
- 06pa3oM: BHYTPH SIIMKA JIOBOJIHLHO GONBIION BeJIHYMHBI PABHOMEDHO PACIo-
JOKeHB! 5 3JIeKTPHUCCKUX JaMIIOYeK OAHHAKOBOTO Hakana, 120 BoabT Kax-
AAst; CBET MAYUIMH B HANPABACHHN 1IleJd cnekTporpada MPOXOJHT UYepes MaTo-
BO® CTeRJI0, KOTOPOe TAKMM 06pasOM HTPaeT posib PABHOMEPHO OCBENIEHHOLO
JKpaHa; JNONONHHTENLHO K 3TOMY, Tlepefl IUEJbI0 PACHOJIONKEHO MOTOUHOe
CTEeKJIO.
Hosbsosanue mocrosineM erounnkoM ceeTa naer BO3MOXKHOCTD, BO-
TNEPBRIX, VCTAHOBUTL Pa3 HABCEr/a 3KCMOBMIMIO, IIPH KOTOPOLt nojygaercs
HOPMAJIBHHIE YIaCTOK TIOUEPHEITHs XapaKTEePUCTHYECKOU KPUBOH N5 HAAHHON
AJUHBL BOJIHDI, M, BO-BTOPBIX TaK Kak B 3TOM CJIyYae Mbl HMeeM JeJ0 ¢ He-
MPEPHIBHLIM CILEKTPOM, 6e3 NPENSTCTBHSA, 08YCIOBICHHONO CHIEKTPAIBHEIMH JH-
ASIMA,——H3MCPATL NOBOJLHO IIMPOKMe TONOCKH B JEOGOM ydacTke CIIEKTpA.
Hocaenree 06CTOSTONLETRO, KAK MBI VBUJIUM B jalpHellieM, BaKyo s Ha-
crogier paborsl.
Hlenn aveer cemnb eryneneit. Us uux ape Kpa#Hue HMeIOT OJHHAKOBYIO
HIAPHAY, 9T0 JaeT BO3MOKHOCTD TIPOBEPATH HACKOJLKO PABHOMEPHO 110 BHICOTE
ocBelanack nein npu gororpadupopanin. Takum 06pasoM oCTaloTes miecTs
. PasHBIX CTrYMeled, WIHPHHE KOTOPHIX paBHSIOTCS:  2.890 MM, 2.065 mwm,
1.440 vm, 1.016 wm, 0.822 MM, 0.366 MM, a JorapudmMel HHTEHCHBHOCTEH—
090, 0.75, 0.60, 0.45, 0.35, 0.00 cOOTBETCTREHHO. 3/ech, KaK 3T0 BooGile Je-
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JlaeTcsl, HHTEHCHBHOCTb OJIHOII M3 CTYNeHed, B HacTHOCTH C LIMPHHOM 0.366,
VCJIOBHO MPHEHATA 32 €UHMILY, 4 HHTeHCHBHOCTH OCTaJbLHBIX OIMpPE/IEJIeHb! OTHO-
CUTENbLHO Hee.

Ipu Kaxa0M NPOSIBJEHHH HETATHBOB, O/HOBPEMEHHO MNPOSBJISIHCL THHU
WKAJIKH, OJYUeHUble NPH Pa3HbIX YAaJeHHAX OCBEUIeHHOrO KpaHa oT IIeJR
cnektporpada, ¢ skcnosuumel 10 MEHYT Kaxpas. JT0 /1aBajlo BO3MOKHOCTDH
OAYUATh HOPMANLHBIH YJaCTOK XapaKTePHCTHUECKOHR KpPUBOI st KaXKJoH
yrorpeGisieMofi HaMM JJIHHBL BOJIHBL

WasecTHo, uTo 3HaueHne ko3(duIHerETa KOHTPACTHOCTH Mas0 3aBUCAT OT
BPeMEHH SKCIO3ULMH, T. €. ()OPMa XaPaKTePHCTHUYCCKHX KPUBHIX B JIOBOJILHO
IIHPOKOM HMHTEPBaJje BDEMeH SKCIOSHUHH TPAKTHICCKY OCTALTCH HeH3MEHHOM,
B 5TOM M HAXOAHM Mbl OIpABIAHHE TOMY OOCTOSITCJBCTBY, UTO LIKAJNKH Opa-
JIMCh He ¢ TOH DSKCIO3WIMel, ¢ KOTOPOH HOJy4ajHCh HeraruBhl Pasymeercs,
paBercTBO SKCHOSHI_HIP’I OBLIO TPYIHO GCYIIEeCTBHMO, TAK KaK, HaunHasi co ¢TaH-
NApPTHBIX 3Re3/, U KOHUAS MCC/IeLyeMbIMA 3BE3JaMH I/I0IMAT0K Kanrtefina, Mbl
[OJb30BANHCh JIOBOJBHO DPA3HBIMH 9SKCIOSHIUSIMH, JOXONAIMMH B TO XKE
BpeMst 10 2-x uacoB, Ecsw mpuMeM BO BHHMAHHe, UTO MBI HMCEM JIGJO €9
CPaBHUTENBLHOH CMEKTPO(OTOMETPHEH, rlie UIst CPABHUBACMELX JIUHAH TIpHMe-
HSIOTCST OMHE M Te JKe XapaKTepUCTHYecKue KpHBHE, TO TeM Gojee He o6s13a-
TeIbHO, UTOGH BpeMsl SKCIOBHLHH TIONYUEHHsl IUKAJNKH DaBHJIOChL BPCMOHH
9KCIOZUIAN, ¢ KOTOPHIM TOJyueHbl 00e cpaBHUBacMble JIMHHH.

Kax 65110 ynoMmsHyTo, AJsst mromanox Kamrefna Mbl IpHMEHATA IKCIIO-
SHIMH LOXOASLIHE [0 2-X yacob. B nocefHeM ciy4ae (poH TJIACTHHKH CaMm IO
cefe 3aMETHO BHIABJAsieTcst. [103TOMY JKeJlaTesbHO ObI0 Gbl NPOSIBJATD A~
CTMHKH P TAKOM IPOSBHTEJE M IPH TAKHX YCJOBHAX IPOSBICHHSA, KOTOPBIC
0GYCIOBIMBANK Obl MUHHMATBHYIO Byalib NPOABJIEHH.

Tlocsie HECKONBKMX MPO6G MBI OCTAHOBHJIMCH Ha METOJO-THAPOXHHOHOBOM:
nposiBUTENC, COCTABJICHHOM TIO CHIeVIONIEMY DELelTy:

1. Meton S 6 1p.
2. Cynppur Na KpHCTAJIIHUECKHH 50 rp.
3. T'napoxunoH . . . . . . . . Gop
4. Coma KpHCTaJIHueckast . . . . . 40 rp.
5, Bpomucreld Kamui . . . . . - - 4 rp. |
6. Boia AUCTHIIHUPOBAHW AT _ . 1000 cM®.
K mnoJjyyeHHOMY pacTBopy Ao0aBiisercs 1500 cM® MHCTHILIHPOBAHHOK

BOJIBL.

Temmeparypa nposBieHns Oblia + 18°C, a IpOJIOJIKHTEIBHOCTE—8 MHHYT.

HyxHO 3aMeTHTh, UTO B rabaune | BHIAEJSIOTCH HECKOJNbKO 3Be3N, IS
KOTOPHIX TPEMEHEHBl CPABHUTENLHO GOJBIINE SKCIOSHILAH. DTH cliydaud OTHO-
csiTesl K TOMY NMEPHOZLY, KOTAa MBI elle TOJBKO paspafbaThiBajIi’ BOHPOCH NPo-
SIBJICHAL.

[IposiBuTE/ b H3TOTOBJEHHBIA N0 BBILEMPUBEACHHOMY pernenTy, Xapak-
TEPHBYETCs YMEPCHHBIM TEMIIOM TIPOSBJIEHHUS, ¢ A0CTATOUHO BBLICOKOU KOHTpAc-
THOCTBIO M HeGOJBLION ByaJblo nposipienns. [Tocreansas HouTid He CKa3blBa-
ACHL HA HErATHBAX, TAK KAK TIPH 3ToM OblIA KCIOJb30BAHA COBEPHICHHO HO-
B MapTusi oToMaTepuana, noxy4erHas B 1948 rony.

TTposiB/leHH® BEJIOCH B CTPOFO MOCTOAHHBEIX YCJOBHSX H TIO BO3MOXKHOCTH
BCErla CO CBEXKHM TIPOSIBHTENIEM, KOTODBIH XPaHWJCA B nosHoll TeMHore, B
3UMHME Ce30HBl Mbl HArpeBaigu (OTOKOMHATY MO TeMIepaTyphl TNIPOSIBJICHHS, .
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AN TOrO, yTOOLI 32 BPEMst IPOSIBIEHUS NPOSBUTENb He OCTBIBANL. DT0 BAaXKHO,
TaX KaK NOHHIKEHWE TeMIepPaTyphl BO BPeMs! IPOSIBICHHS, KAK HOJTBEP TUIN
ombitel E. K. Xapanse [31] pmanraer uamenenns BUJA ¥ ITapaMerpoB Xa-
PaKTEPHCTHUCCKOH KPHBOH.

DuKCHpPOBaHHE MBI [IPOHBBONKJI (pukcaxkeMm, NMPUrOTOBJEHHBIM 1O CJle-
RYIOUIEMY Deuenry:

I. Tumocynngur . . . . . . . 950 rp.
2. Cyandur Na xpucramnmwuecknii . . 30 TD.
3. Cepmast xuerora . . . . . . 25 cM®
4. Boma muermiimposannast . . . 1000 cm®

Hpu cexem Qukcarxe mis ¢ukcuposannst nocratoyso 6u0 10-—15 Mu-
HYT, HO He BCErAa NMPUMEHSUICS COBEPINEHHO CBEXHI (BHKCAXK, [O3TOMY MBI
AEpXKAJN MIACTHEKH B (PUKCKHOM DacTRope He Menee 25 MUIHYT.

§ 5. Cranpapruple 3Be3npi

Tt noJyuenst pejiyKuHOHIbIX KPHBBIX MDLL GpaJjii, B KauecTBe CTaHAapT-
HBILX, 3BE3JIbI ¢ MBBCCTHLIMM TPHIOHOMETPHUECKHMH [1apAaJLIaKCcaM, Ho, Bce-
TaKH, BO MHOIHX CIIyYasiX, Mbl GBLIH BBIHYXKACHB IPUMEHSITS 3Be3/bI, IS KO-
TOPBIX OBUIH H3BCCTHBI JIHIIL CHEKTPAJIbHbIE apaJIakCehl. JTO Kacaercs: cBepXx-
TUTAHTOB, JUIST KOTOPBIX COBCEM HET TPHIOHOMETDHUCCKHX MApajiakcoB, H
3Be3/l Knacca B, rie ML VIS HeCKONbKHX 383 HMeIoTes HaJeXHBle TPHTO-
HOMETDHYECKHEe NapalTakchl. B 060X ciyuastx Mbl HOJB30BANHCH JAHHBIMHE
CBOJIHOTO KATAJOra 3Be3/HbIX apaIakcos I'oc. acTpoHOMHYECKOro HHCTHTYTa
umenn [repuGepra (FAMII), cocrasmennoro I1. I1. I a peHaro, T. K. 3TOT
KaTanor, OCHOBAUINI Ha BCeX ONMYOJHKOBAHHKIX K HACTOSIIIEMY JHIO Ofpefe-
JICHHAX SBE3MHBIN 1IADALIAKCOB, CIPARSITHBO CUKTACTCST HAUGONee HANEHKHHIM
B Hactosmtee Bpemd. [exkoTopule cBenenns 06 5TOM xaTaiore RAIOTCH B Bbi-
weykasannoi cratse IL IT. ITapenaro [26l

3aMeTHM, UTO Mhl HC PEHIHIHCH BOCTIONBAOBATHC IPYIIOBBIMH AP ANIAK-
CAMH 3Be3Jl, BBUY BOZHUKAIONIUX B NOCHENHHE TOABI COMHOHHH, CBSIBAHHLIX C
TEM, WTO 3BE3JIBI, MPUIALNCKANHE K JBHKYIUMCA CKOIIEHHAM, OGHAPYIKH-
BAIOT OTJIHUNYIO OT OOKMHBIX 3Bes (husuueckyio npupony. OCHOBON TAKHX
COMHEHNIT SIBJISIETCST 3aMCUCHHOe MHOTHMH ABTOPAMH pas/iHuie PEeAYKIHOH-
HBIX KDHBBIX, COOTBCTCTBYIOIIMX OGBIIHBIM 3Be3laM M 3Be3/aM JBIKYILHAXCA
CkomTeHHil. JIis1 HATJSUIHOCTH IPHBEeM PeAYKIHOHHbIC KPHBEBIE, TIONyYeHHbie
Omanom [9} (puc. 1); l-ag xpusas COOTBETCTBYET 3BE3JaM CKOIJELHs
Ilnesn, a 2-as o6BUELIM 3Be3TAM.

Ilpu sriGope CTANJIAPTHLIX 3BC3A MBI O6pamiajii BHHMAHHE HA TO, UTOOLI
PeNYKIHMOHHAST KpHBasT O0HMMAasa Bech WHTEPBAT H3MeHeHHS M w B To Ke
BPEMSI. [0 BO3MOXKHOCTH PABHOMEPHO fIOKPHIBANACH TOUKaMH. JLis 9TOH nenu
Mbl T0JIb30BANMCH KatanoroM HInesunrepa [321 w atnacom Moprana
M ero cotpyiuukon [33].

Criicox craniapTHLX 3Bes;l nan 5 rabaunax 111a u 1116, .

B narom crosbue tabmunnr 111 naores BEIuMbIS BU3YaJpHblE BEJHUYHHEL
382311 u3 kartanora I1D. 3amerum, 4To mocsesnne GBI CPABHEHB! ¢ JAHHBIMH
ceomnoro karasnora I'AMII, B pesynbrate wero mpHINIOCH W3MEHWTBH TONBKO
OTMedeHHble 3BE3T0UKAMH 3B. BedqwuMHsl. OJHAKO HOCHefHHe MPeACTaBISIOT
BH3YalbHble BeJHUHHL! SIDKMX KOMIIOHEHTOB MBONHDLIX 3Be3/l.
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B umrecToM crosifle AalOTcsl cnekTpajbHble vHmbl o HD ¥ H3 cBoXHOro
katanora TAHUII (CKT), coorsercisewno. B cefeMoM CroJibLe-—TpHIOHO:
MeTpHYeCKye Tapajuiakcsl H3 cBofHoro Karajora I'AMUI ;B BocbMOM—BHU3Y-
ANMbHBle a6COJMIOTHBIE BEJWUMHBL, COOTBETCTBYIOILME IIOCHEAHHM. B /JeBsiTOM

Hy [ g

©.80

0.601-

DN

Q.20

: ) S R ! ] 1

9.5 %0 6. 85 Mg

Pre. 1 bab.

cTofie NPHBOAATCS CHEKTpalbHble BH3YaJbHble aGCOMOTHBIE BEJUUMHBL U3
- ceonnoro katamora TAMIL u B jecsitomM cTonGue--Beca, COOTBETCTBYIOUIHE
HoCaeTHHM. ‘
3aMeTHM, YTO TPHTOHOMETPHUECKHE TaPAJIIAKChl, Mellblile +07.011, namMu
' He TIPHMEHSUIHCh BBHJY HEHAJEeXKHOCTH TAKOBBIX.

M Cronp30BaHHble HAMH a6CJaOI0THbIE BeJHUMHBL HaOpaHbl KYPCHUBOM.

Kak BujiHo 3 Ta6usisl 111, uMeeTcst TONBKO OfMH CIyUad-3Be3aa v UMa,
— KOTAA MBI, HECMOTPSI HA TO, YTO MMEJNH TPUIOHOMETDHUYECKH NapailraKe,
Gonpimudi gem +07.011, Bce Ke NPHMEHMJIH CTEKTPAJbHYIO waOCOMOTHYIO Be-
anumay. [leJio B TOM, UTO €CJH MOMb30BAThCs M rpr, 3T 3BE3MA HE yKJIA/bIBA-
eTCs 1A HALIHX PeTYKIHOHHbIX XpHBbIX. C APYroH CTOPOHBL, B CBOJHOM KaTa-
sqore TAUIIL nJsist Hee jaeTcsi HCTHHHOE PACCTOAHHUE, DABHOE 20 me, yro CoOT-
BETCTBYeT aBCOMIOTHOH BelnuuHe Mp, cu=-+0 Y3, d HE Mprpr =—1 ¥3, T. €.
HY#HO JyMaTb, Ur0 LEpPBOE CKOpee COOTBETCIBYET AeUCTBATENLHOCTH,
YyeM BTOPOE. )

Uro6s yGeAuThesl HACKOJIBKO HANEXKHO HCHOJIb30BAHIE —CHCKTPANBHBIX
NMapaJIaKCcoB, Mbl NPHMEHHIH TOCHe[HHE H B TOH UaCTH PELYKIHOHHON KpH-
ROl (xkJyacc A), Tae y HAC HMeJOCh JOCTATOYHO® KOJMYECTBO 3Be3/L C TPHro-
HOMeTpUuecKHMH NapasrakcaMu. Kak mokasano mocTpoeHue PELYKUHOHHLIX
KPHBEIX, TIDMMeHeHHe CIIeKTPATbHBIX Mapalakcos BOMHE HajgexHO. (CM.

ot

e %
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OnpeellCae CHEKTPATbHBIX AOCOMOTHLIX  BeJIHYHM CHabbIX BBC3J... £g
PELVKIHONIBIC KPUBLIC YepPT. O, uepr. 7 u uepT. 9, rjie TOUKAMH OGO3HAUCHL
TPUTOHOMETPHUECKIIE, 4 KPECTHKAMH CNEKTPAJIbHBIE Mapaiakch),’

Oauaxo, Kax U3 peyKIHONHBIX KPHEbLX, TAK H U3 tabaunsl 111 puano, ure
MMEETCs HEKOTOPO® CHCTEMATHYECKOe OTKJIOHeHHEe MEXKAy TPHUIOHOMeTpHUe-
CKHMH H COCKTPAJSBHBIMUA AO0COMOTHBIME  BeJHUMHAMI  CBOAHONO  KATAJIOTA
FAVIIIL 7o Gosee 3aMeTRO uist 3837 kyacea A. s nocnepsmnx pas6poc To-
RCK B PEAYKIHONIBIX KPUBBIX (4epT. 7) B HEKOTOPOI CTeleHy 06sI3aH WMeHHO
3TOMY (Mo CABHNYIBL [0 GTHOUICHHIO K M., U TeM cAMbIM BBI3BIBAETCS
HEKOTOPas JUCIIEPCHSI TOUeK),

Cpennue CHCTCMATHUECKHE  OTKAOUSIUS Mip—M,., OKA3a/UCh PaBHBIMU;
0 “4{20) 10 Yo(7) must A u B assesy (tabmuua I11), coorsercerseno, Ouepna-
HO OTH JJAHITLIE HE TOJHOCTLIO XAPAKTEPUSYIOT Pealbliyio KapPTULY, 1. K. OHH OC-
HOBAHBL HA CKYAHOM MaTepHase M B TO JKe BpeMsl OTHOCATCS TOALKO K 3Be3/aM
PIIABHOI TIOC/efoBatesbHoCTH, OMUHAKO, OHH BCe K€ AT HEKOTOpOE TIpej-
CTABICHHC O JAHIOM BOUpoce, OCHOBBIBASICH HA TOM, YTO PACXOMKIeHHe He-
GOJIblIIoe, Mpl PEIIMIAN IPUMEHSITL M COBMECTHO ¢ M. 6e3 KaKOro HHOY b
H3MEeHeHs!, TaK KaK Ui IPUREeJEHHST CHCTeMbI My K CHCTEME My He GBLIO
AanHblx, OueBniiio, MOCHCAHee TpefveT 3HAHUS CHCTEMATHISCKOTO OTKIOHE-
HAST Mipe—Mey B 3aBHCUMOCTH OT caMOl aBCOMIOTHON BeJHUMHBL.

Ynomsuem, wro cmekTpasibHble aGCOMIOTHBIE BEJMUHHE CBOLHONO Kara-
aora TAHWII naworess B cucreme Bam-Pafima [34] KOTOpasi ~CUHMTAeTCs
KauGojice yIOBJCTBOPUTE/LHON H3 BCeX CYMECTBYIOIHX cHCTeM. OJHAKO,
IL TI. MMapenaro pacemMatpuBaer sTy CHCTEMY Kak pefBapuTehHYIO
CHCTEMY M B JNAJLHCHINEM PACCUHTHIBAET VCTAHOBHTEL €€ 3aHOBO.

§ 6. Kpurepuu abconorHoit Beauuuusi

Kax BrAno ms BLINIEM3JIOKEHHOrO, s 3Beay Kiaaccos B u A y Hac Her
®oubIToro BHOOPA KPUTEPHCB abCOMIOTHON Betnunukl HauGoiee qYBCTBUTEb-
HBIMH K H3MCHEHHIO a0CONIOTHON BETUUHHBL SIBJISIOTCS HOJHBIE TOJIOMEHHsT B
BOJAOPOIRBIX 1 FeJIMerLlX MHHUsX. ONHaKo, refMeBble JHHUM IPHMEHUMbL TONb-
ko B obxacru BO-—B5, 1. k. B 6osee mospuux [1ojipasieTeHusIX HacTOABKO
OCIabeBaloT, Yro CTAHOBATCS HesaMeTHBIMU, CJeOBATENbHO B HCCJIEIYeMOR
MaMHu o6Jsiacth B5—A7 MBI MOIMIM NPHUMEHHTL KPUTEPHeM abCOJIIOTHON Bei-
MHHBI €AHHCTBEHHO JIMIIL BOAOPOANBe JHHHK Bannmepa.

Kak voomunanocs noitie, B xopoliem (GoKyce 0JHOBPEMEHHO HoJiyuaeTcst
yuactox criektpa ot A 3900 xo A 4500, na KOTODPBIH HPUXOASITCH CIEYIOMIHE
auHun Banevepa: Fo, 115, u Tl Bee oun u Goum [puMenednl HaMH,

Orrocuresinno He HYXCHO 3aMeTHTB, 9TO B JAeHCTBUTENLHOCTH 316Ch MBI,
mueenm me aucro He, @ He4-H, rue 1 npumamnexnr Ca+. Hecmorps wa o,
WTO HHTEHCHBHOCTL JHHHH [ MOXer MEHSTLCS B 3aBHCHMOCTH OT IOT/O-
HIEHHST MeK3Bes/HOr0  Ca', MBI Bee XKe PELIMITH NpuMersTh Mo, npeanonarasg,
MTO HCCHEJYeMbIe HAMH 3Besibl (10 9 M5} Bee Xe ABJIAIOTCS He TAKHMH YK
HANCKUMH, 4TOObl MEXKSEE3/Uiblil (T BBISBAJ CKOMLKO-HHGYIL 3aMeTHOS IT0
CpasHeHHIO ¢ e norsonienne. 371ech ke 3aMeTHM, 4TO HaumHas ¢ A5 Mbl
yxe He mupumensiem He, Bouny toro, uro mmmst H o cranoBuTes oueHb MHTEH-
CHBHOH,
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<60 P. A, Baprasn

Tak Kak M3MepeHHe IOJHOrO MOIVIOMIEHHS B CHEKTPANbLHBIX JIHHUSIX Tpe-
6veT NMOCTPOEHUS] KOHTYpA JIHHHH, YTO BOOOIIe CBA3AHO C GOJBIIHMH TPYXHO-
CTAMH ¥ OueHb 3aMeljiseT pabory, TO B MOHCKaX PANHOHANBHOrO MyTH K Mac-

. CGBBIM OMNpENENeHUsIM, MBI DellHJIH NMPHMEHHTbL B KauyecTBe KpuTepusi abco-
JIOTHOH BeJMUHHBL He MOJHOe MOIJOLIeHHe B JMHHAX Banbmepa, a moryoieHne

HEeKOTOPOH TIOJIOCKH B TOCJEJHKX, ¢ HIHPHHON B cpernem 18A,
Hsmepenne BeJioch IPU LIHPOKOH LIeJH, KOTOPAA ONHOBPEMEHHO Bbipe3a-
Na M3 H3MEPAEMOro yuyacTKa CIHeKTPa NOJOCKY BBIUEYNOMSHYTOH IUHPHHBL
(TTogpo6Ho 06 uaMepuTenbHO# pabore OyAeT H3JIOXKeHO B CleNyOLleM mapar-
pade Hacrosmieit paGoTH).
[To atiacy XuabTHepa M Buabsmca [35] rae naworca Crekr-
pOrpaMMbI BHICOKOH IMCIEPCHH JUisi HECKOJBKHX SIDKMX 3Be3ll pasHoi aGco-
. JIOTHO BeJIMYMHBI, MOXHO GbLIO BHIETb, UTO TaKas NOJMOCKA COHEPKHUT IJIaB-
HYIO 4acTh AaXke OueHb CHJIbHBIX BOJOPOMHBIX JIHHHH (3Be3fbl MJIaBHOH MOC-
. NeJ0BAaTeNbHOCTH) M TaKHM 06pasoM MOXKEeT XapaKTepH30BaTh IOJIHO® IOIVIO-
HIEHHe B 9THX JHHHAX. DTO NMOKA3aJH U NOCTPOEHHbIe HA OCHOBe TAKMX H3Me-
- peHHil PeNYKIHOHHbBIE KPHUBbIE. _

Jlns BrIGOpa CpAaBHHBAEMBIX YYACTKOB CHEKTPA Mbl NIOJIb30BAJIUCEH BhILIe-
yKazaHHbiM atiacoMm XHJAbTHepa H BuaAbsAMca, 4YTO NaJO BO3MOXK-
HOCTE BHIOpaTh MOGJIU30CTH BOJOPOAHBIX JUHHH TaKHe NOJOCKH HENPepbIBHOTO

- CIIeKTpa, KOTOphle OBIIH CBOGOAHBI OT CHEKTPAJIbHBIX JIMHHH NOTJIOLIeHVS.

Brifop Takux HeNpepbIBHBIX YYaCTKOB CHHMaeT Apyrue 3(QeKTh, KOTo-

‘phie MOTJIn 64T BLI3BARBl JTHHUAMHA TMOJIOTIEHHS.

BEuIO BEIGPAHO BCETO NSTH CJIeAYIONINX YUACTKOE IIePephIBHOIO CIeKTpa:
24020, 24055, 24160, 24280, A4400.

Hrax nust NOCTPOEHUS PEAYKIIHONHBIX KPHUBhIX MBI BOCITOJIL30BAJMKCh COOT-
HOWEHHSAMHA?

l\v71 N2 - N:;
—

H'r Hsy H.
3pech IpHEATBL caenylouine o003HAYEHUS:

diagot+Tas0 o LosstI .
[ LT S VARG I o FTTTIS VAP

1 37
2 2

I‘IY=JH7, }]B=I]-[5 154 Hs:]”s
(I o3HayaeT MHTEHCHBHOCTDb)
Kax sumum, Hy 1 Hs cpaBHuBaloTCs ¢ ABYMsI YYacTKAMH HEHPRPLIBHOTD
- CH2KTpa, JeKALMP 1Mo OOEHM CTOPOHAM caMol JIMHHH. 370 iKelaTellhHo,
TaK KaK TaKOH CocoB yTOUHSET pesynTaThl H3Mepenuil. CpaBHeHue [ e C ABY-
Ms y4acCTKaMH He IOJYYAeTCs, TAK KaK TOMy Mernaer Juins K HOHH30BaH-
HOI'O KaJabIHS.

3ameTHM, 4TO Haluu usMepeHus B JuHHAX Hy, Hz, u He nawr ocrarounyic
HHTEHCHBHOCTb HEMPEPHIBHOTO CHEKTPa B STHX JIMHHAX, a He HHTEHCHBHOCTD
TCTIOIIEHHON SHEPTHH, HO TepBasi 3aBUCHT OT BTOPOH M TakuM oGpasoM Xa-
pakTtepusyer ee. YeM GoJibllie TOMJIOeHHe B JHHHAX Danbmepa, Tem MeHblIe
OCTATOYHAS HMHTEHCHBHOCTH HENMPEPHLIBHOTO CINEKTPa H, CJIeJOBATENBHO, TeM

Hosiplie BHILIENPHBEJEHHbIE COOTHOUIEHHS.
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Oupejedietine COGKTPANILHBIX aGCOMIOTHLIX BCIHYHE CJIAGHIX 3Besf... 61"

§ 7. CuekrpohoroMeTpHYECKHE H3MEPeHHS HErATHEOB

CriekTpooTOMeTpuYecKye H3MePEHHs HEraTHBOB BBITOJHEHHL HA T. HA3.
Geictpom MHukpogoromerpe. ITocneanuii 6bT NOMyIeH B ABacrymaHckoli 06-
cepBatopun 5 1948 romy u paGora, mopo6Has HalleH, BBITOJHEHA HAa HeM
BIIEDPBLIE.

Hy»XHO 0TMeTHTE, ur0 GBICTPEIE MHKPO(OTOMETD, KOTOPHI MPeAyCMOTPeH
JUIs1 H3MEPCHHUS CIEKTPOB, SIBJISIETCS] OUeHb yROOHBIM ISt TOH IeJiH, BBUAY:
uero Bce choekTpodoromerpudeckrie paGorel B AGacTyMaHCKOH 006CcenBaATOPHNI
B HaCTOAllee BPEMSI CTAJH BECTHCh Ha TCM MHKPOQOTOMETpe.

Ho Geictphiit MuxpogpoToMerp BolIes B NpakTuKy (OTOMETPHUECKHX 00-
paGoTOK BO BeeX HALIMX ACTPOHOMMYECKHX 0GCEpPBATOPHSIX OTHOCATENBHO He-
AaeHo. IToaToMy MBI HaxOJHUM YMECTHAIM H3JO0KHTD 3eCh JOBOJNBHO noapo6-
HOE ONMCAaHMe ONTHYECKOW H MeXaHMHeCKOH KOHCTPYKUHH MHUKpO(hOTOMeTpa;
4 TAKXKE W MEeTOJNKY ¥ TCXHMKY HNDOU3BOJACTBA H3MEPEHHH Ha HeM.

0

wieMa 1\/11»u<p0(p(n‘0Me'rpa npejicranpieda Ha puc, 2.
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Cuer or 12-BoasToveir gamist JT wier mo ABYM IPOTHBODOJNOKHBIM HAal-
paBlcHHAM. CBer, HAYUIHE 1O HATPABICHUIO HeraTusa H IPGEKTHPYETCS] KOli-
Rencopom K na o6pekran On Mexay Or u K pacnofoiena t, i, OCBeTHTENE-
Has e Iy, & rake npusMa nosHOro BHYTPEHHEro orpaxenns [Ti. O6pek-
THB O1 IPOCKTHPYET YMEHbUICHIICe H308pazKeHte Meiu I mva dorocaoi usme-
pstemoro merarusa 1. C apyroii cropoust serarmea H pacroJjioxen sTopo#’
NoA00HLIH e cOLektHB  Og, (porycupyeMblii Ha sMmyabchio. O6bekTus O
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62 P. A. Bapras

npoekTHpyer MzobpaxkeHue kak menu Iy, tax u QoromerpupyeMoll JHHMM
CHexTpa ¢ 21-kpaTHBIM YBeJHueHHEM Ha T, Ha3. TouHofi menu Iz Muxpodoro-
Merpa.

Hy:»xHO 3aMCTHTD, UTO JUISL YCTPAHEHUST PACCCIHHOTO CBeTa KeJarelbHo,
uyroBet Il umerna HemHoro MeHburyio wupnuy, yem [ile. Hlupuna wiemn [1:
moxet Meusatoesi ot 0.01 mm no 3 mm. Hleas UL npegcraniser us cebst coBo-
KYDHOCTB JIBYX 3€JIEHBIX CTEKOJ, PACCTOSIHME MEXLYy KOTOPBIMH MOIKHO Me-
HATL CBOGOLHO.

Bnarogaps atofi mieny yuacTKH IUTACTHHKH, MpHJAeraioniie K GoTOMCTPHU-

PVeMOH JHHUM, OCBEIlIeHk! 3eJICHBIM CReTOM, Ha KOTOPBIH (POTO3MeMeHT He pe-

. aTUpYeT, 4TO YCTpaHuser BpegHOe AeHCTBHE pacCesHHOIO CBeTa U B TO XKe

BpeMs O6GYCJIOBJMBAET CBOOOJHYIO OPHEHTHPOBKY B chekrpe (3kpad [1), Tax

KaK CMeXHBIC JIHHWY, MPUJIEralonide K U3MepsSeMOH, BHAHK Ha 32JieHOM (ole
BIIOJIHE OTHETJHBO.

Cper, npoiigs uepes Il2. npoexTHpyeTcs Ha RBEHTHJIBHBIH CepHO-cepe-
psiumii porossement P. Ilepen dhoTosneMeHTOM YCTAHOBIeHA JHCKeOOpasHas
puadparsa 1, xkotopas, 1o HafoSHOCTH CBOGOIHO Bpamasch, JuGo npomyc-
KaeT ¢BeTOBOH MOTOK K (PoTosNeMeHTy, JMHOO Iperpazkjaer eMy NyTh.

DoTo3/IeMCHT COeJIMHCH ¢ 3ePKaJbIbIM rajbBaHoMerpoM pupmsl Pyumrpa-
ta I'. Tanbepanmomerp m wkasa (li coefMHENB! ¢ IPHOOPOM B ORHO LEJOS.
Ixana !, gnupoit 5 cm ¢ 1000 meneHHSMH, NPOEKTHPYeTCs ¢ NMOMOILBIO
CTiCLIHaNbHON CHCTCMBI HA 3epKaso rajdrpaHoMerpa. Mamedeune (JoTOTOKA, BHI3-
BAHHOE H3MeHEeHHeM CHJBl CBETa, NMPOXOASAILEro B lIeTb ili,, B CBOIO OUepe/ib,
BLI3BIBECT LOBGPOT 3EPKANA TadbBaHOMETPA N0 DASIHUYHBIM YIJIOM BOKPYT
oTBecHOl ocd. OT 3TOTO yriia H 3aBHUCHT-—KAKOH M3 JIydel, WIyIiux OT pas-
HbIX wacted ITKajbl, OyJeT HanpaBJeH 3epKaloM TalbBaHOMeTpd, MO YIJIOM
NOIHOTO RHYTPEHHEIO OTPayKenus, K npHanc ' i,. Ma sroll npusmsl jayu najaer
Ha OOLERTHB Ly, KOTODLIU MPOEKTHPYET U300pasKEHHE COOTECTCTBYIOLISH
STOMY JIyuy uacTH UIKANBl Ha 3KpaH .. Ha nociemgnem naHecer HeMOJBHIK-
HBH VEA3ATCHAD, C HOMOMLBIO KOTOPOTO B GepetTes orcuct LiKasibl PoTcaseMenT
¢ TaJbBAHOMETPOM TOMENIAITCH V 3alJHell creHKn MukpodoroMerpa moj 3a-
UUTEBRIM KOMKYXOM. _

Jlavma  J1 niwraercd IIEJOUHBIMH AKKYMYJSTOPAMH, KOTOPhe Boobuie :
HSBECTHBL XODOUTell crabuiasHocTbio Hakana. Haram Jasinbsl sce BpeMs MHOA-
pepexupancd B 11,0 ponsT. Ipy BRAIOUCHUH JIAMOBL MBI BLUKHJAIH HE MeNhb-
nre 20 MUHYT, a Mocsie CBeXell 3apsiIKd AKKYMYJSITOPOR Aayke B (Gosplie, Ic-
peJ TeM, Kak NPUCTYIHTH K HM3MepeHHsiM, uTo 00ecHednBaJo XOPOomIyIo CTa-
OMJIBHOCTh HAKAJA JaMIObl BO BpeMsl H3MEPEHHUS.

Tax kak rajbBaHOMCTD YCTAHOBJGH B CAMOM MHKPO(MOTOMETpE HENOf-

BHIKHO, TO AJIsl JOCTHXKCHHST CTaGHIBHOCTH CAMOro ranbBaHOMeTpPa, CTOAHK
mukpodoromerpa GBI NOCTABJCH HA MPOUHB (hyHIaMeHT.

Jusa toro, utofibl ACHO NMpeACTaBHTL cefe HaMepHTeJbLHYI0 paGoTy Ia
JlaHHOM MEKpohOoToMeTpe, Mbl JlaeM (OTOCHHMOK mHociensero (Qoro III) n
HEKOTOpEIe fo0asouHble OODLICHEHUST K HeMYy.

TopusonTtanbpHast J0CKa, HA KOTOPOH pacrojaraercd HU3MepseMblll Hera-
THB, MOXKET IIepeMellnaTbhCsl B JBYX IepHeHAHKYIAPHBIX HampaejeHuax. Iloc-
PEACTROM ocaabJieHHs] 3aXKHUMHOTO BUHTA 1, MOXHO NPUATL JOCKe NPOAOIb=
Eoo npEKenre B npenesax 90 mw.
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Iocae samuma BuHTa | BO3SMOMKHO pPaBHOMEPHOe NPOACILHOS ABHKeHHS
" MOCKH B mpefenax 25 MM ¢ DOMOUIBIO MHKPOMETPUYCCKOro BHHTA 2. OTCuer
9TOTO NBHAKCHHS NPOUCXO/INT HA MHKPOMETPHIECKOM Gapafate 3 ¢ TOYHOCTBIO
or 0.001 mo 0.002 mm. Herartus crasurcs TaK, uTO IepeMelielne BAOJD
CIIEKTPA NOCTHIaeTCsl IPOJOJILHBIM ABFEHHeM NOCKH.

Bo Bpemst mamepenuii nepemenienue pjoap CHeKTpa OCYIIeCTBASETCS
TOJIBKO MEKPOMETPHUCCKUM BHITOM 2, UTO IU3BOJSIET TOUHO HABOAWTH HA LIeib
(oTo3NEMEnTa NEHTP H300DaNKCHUMS JAHHHM] [PAKTHYECKH 9TO OCYINECTBAICTCH
TEM, UTO IepeMemiast Me/UICHHO [WIACTHRKY, HabMIoJaeM MUHHMAJbHOS MM
2Ke, B CJiyuae JIMHHH IIOTNOLIEHHS, MAKCHMAJBLHOS OTKIOHeHHe rajnbBaHOMeTpa.

B neprennuxynsiprom nanpacseHuud ACCKY MOXHO TIepejBUraTsh 6Gojee
TpybbM jpuxenem Ha 80 MM.

®oro Il go@m

Ilnst yeranopsienus neratiza Ha nsMepUTENIBHON 10CKe TAK, YTOBH! CIIEK-
TPANBHAS JUHKST Gbljia CTPOrO NAPANACHLEA POAOIBHOMY ABHKEHHIO HOCKH,
Ha IOCKE NPCAYCMOTPCLA IWIAHKA 3akPeIIenas JIpyMa BuaTaMu 4. Ha mirauke
HMeeTCs yuop 5, K KOTOPGMY HPHABHIAeTcs! IIACTHHKA 1PaRbIM KpaeM. Ecand
OCJIADHUTD JICBLHT BUNT, TO MONHO LRANATH [IAHKY BOKDYD IIDABOTO BHHTA,
UeM # JIOCTHTacTCs JKedaTelibhas VeTaHoBKAa HeratHea, Bojee ToyHo 3710 IHe-
JIAETCS € TMOMOIUBIO MHKPOMETPHUCCKOIO BHHTA 6, KOTOPHI MPHKAeT H3MepH-
TENLHOH JIOCKe HEKOTODOE IMABHOC IePeBHIKEHIE BOKPYT OTBECHOH OCH.

Ienun IIr u [z MoryT 66T, HAKIOHEHB! K BePTHKAJILHOMY HallpaBJeHHIO
Ha yroJi, yBGNHUHBAEMBIN MPU HaJoGHOCTH noutw so 90° DtuM nocTHraeTcs
IapaJlIeNIbHOCTD CAMUX NICNeH APYT K APYrY W TakiKe CHEKTPAJNBLHON JIHHMH,
Henrpuposka menu I co mensio Uz octrractes ¢ noMombio BHHTOR 7 H 8.
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JJis AOCTHIKeHHs! ONMHAKOBOH (DOKYCHPOBKH IO BCeMY HEraTHBY HYMKHO, .
YTO6H CJIOH MJIACTHHKM ObLT YCTAHOBJIEH TOUHO NapaJ/ieslbHO K 0GOUM Halpas-
JIeHHSIM TIePEIBHIKEHUs] JOCKH. ITO OGECIeyHBaeTcsi CIAEAYIOUM 06pasoM:
¢ TOMOUIBI0 O6BbeKTHBAa 9 ycraHapiuBaeM B (OKyce 3aJHHH NpPaBbli yroJ He- -
raTupa, 3aTeM CHABHIAeM AOCKY COBCEM Ha3aJ H ¢ TIOMOULbIO BHHTA 10 ycTaHaB-
JuBaeM B (oOKvCe NepejiHHM MpaBblit yron Heratvsa. [locjie 3T0ro BUHT 10 ne
HYXXHO Tporatb, 3arem GepeMcsi 3a 3a/IHHI JieBblil YroJi HEraTupa v yCTaHaB-
auBaeM (OKyc ¢ MOMOLLbIO BHHTa 11, DTO MOKET U3MEHHTb (POKYC AJIA PaBO-
ro 3ajHero yria. Merogom nocjefoBaTeNbHbX NPUOMHKEHUH JMOCTHTAETCA TO,
yTo 062 3aJHUX YIJa MOMEI[AITC OJHOBPEMEHHO B (OKYCe; IpU YeM HYXKHO
[OMHUTD, UTO JUIS JEBOTO yraa (hOKyc yCTaHABJIHBAaeTCA TOJbKO BUHTOM 11,
a IS IpaBoro—oObeKTHBOM 9.

[To Mepe yBeJMueHHsi LIMPHHBI H3MEPHTENbHOH IICJH, OTCUET MOXKET
npep3ofitu 1000 jenemnit wxkans. st Takux Ciydaes Ha MHKpogoTOMeTpe
TpeVEMOTPEHbl TPH (PUJIbTPA U3 CEPOro CTEKJa, KQTOPbIe PACIONOMKEHDI MEK -

© Ay MEablo U POTO3JEMEHTOM. Ha pucke 12 umeloTcd 4eThipe NeNeHHUS. Ecau -
WHIEKC CTOHT C JIeBOTO KOHIA Ha NMEpBOM JEeHHH, TO CBET HPOXOJHT 6e3 oc-
nabJeHns; Ha BTOpoM—cBeT ociabasiercs na 50%; Ha TperhbeM—Ha 75%/6 1 Ha
yerBepTOM (camoe npasoe) Ha 87.5%p, T. K. B IOC/E/HUX CIIY4asX OMMH M3 BbI--
JIeYKA3AHHBIX (DUIBTPOB NpPerpaKiaer myTh cheTy, HAyILleMy Ha (hOTOIIEMEHT.
KpoMe 3THX (PHJILTPOB, BhI3HLIBAIOUIHX OC/Iab/ICHHE cBeTa Cpady Ha HECKOJBKO
FIPOLEHTOR, MPELYCMOTPeH TakkKe (QuAbTD, HENpepblBHO ocnaBAsIOUIME CBET.
Ilocsenuuii paciofoien onsTh Takd Mexcny enso e u porosiemenTom H
HMeeT IHCKo0OpasHylo Gopmy.

KpoMe VHOMSIHYTBIX YCTPOACTB ObICTPBIN MHKPO(QOTOMETP HMeeT TaKXKe
W ApyTHe MpHcrocobaenusi, NPUMEHSIONHECs AJIsT PAasHBIX CreKTpOPOTOMETPH-
qeCKHX LeJieil, HO MBI He OyeM OCTAHABIMBATHCS Ha HHX, T. K. JUIs HACTOS-
mielf paGoThl HaM He NPHXOJHIOCH NOJb30BATHCSA UMM.

TlepeiijieM K ONHCAHHIO H3MEPUTEIBHOH paGorel. Tak xak Hacroduias pa-
Gora TpeGoBajia H3MepDeHHs WHTEHCHBHOCTH IO BO3MOMHOCTH HOBOJIBHO IITH-
POKO[t TIOJIOCKH B BOJOPOJHBIX JIHHUSAX, TO MBI PEIIMIH BECTU H3MepPeHHUs IIPH
Bceli BosMoxHOH utmpuue ulean 1o T. e. Mpn mmpune B 3 MM, d4eMy Ha He-
ratupe coorserctsyer 0.14 MM, T. K. yBeJHuEHHE oobekTdBa O2 21-Kparioe.

1o cocrapiseT NpH Halueil aucrepcun 154, 17A u 20A, COOTBETCTBEHHO NS
He, Ho i HyIlo atnacy XuabtrHepa u Bunapamca [35] BupHo OLLIO,
W10 3TO TIOJHOCTHIO OXBATHIBAET Ty LIHPHHY BOJOPOMHOI JIHHUH, KOTOpAs HMe-
ercsl B CIEKTPaX CBEPXTHIAHTOB, a IIHPUHA BOJXOPOAHBIX JUHAN B CIEKTPax
3Be3/| TJIABHOH MOCJEIOBATENBHOCTH IIPEBOCXOJHT €e. Ho, Bo-IlepBHIX, HAW
HHCTPYMEHT He AOTYCKAJI BO3MOXKHOCTH 6pdrh Nelib Gosblielt NIHPHUHBL, a BO-
BTODHIX, TIPH BLIGOPE NIMPHHE! IIeJIH, MBI BCE e OTpaHUCHEL. JelicTBHTENBHO,
ecsii 6paTh TAKYIO INeJb, B KOTOPOH MOMelaiach 6bl BCA IHMPHHA BONOPOA:
HbiX JTHHHE B CHEKTPAX 3BesQ NMaBHOH HOC/ENOBATENbHOCTH, TO H3MEpss IpH
TaKofl yKe UfMpHHe [HEJNH CHEKTPbl CBEPXTHTAHTOB, BHYTPU IHEJTH nomMemacTes
JOBOJBLHO 3HAUMTEJbHAS 4aCTh HEMPEepHIBHOrO  CHeKTpa,  'To Ge3yC/IOBHO
BEI30BeT 3aTeMHeHMe d(hQeKTa caMoi JHHHH.

V3 BBIHIeCKA32HHOTO BEITEKACT, UTO BbIABASEMbIH BOJOPOAHBIMA JHHAAMH
3¢ dexT abCoMOTHOH BEJMUHHBl IPH TOKACCTBEHHBIX paGoTax 3aBMCHUT OT ILH-
DUEbI H3MEPAeMOH MONOCKA B STHX JIMHHAX. OnHAKo, KaK 3aMeueHo BhIIlE, H3- -
MepsieMasi HaMH TIOJIOCKA B BOAOPOJHBIX JHHHAX JIOCTATOYHO $IBHO BHISBJIANE :
s(pderT aGCOMOTHOH BeJMUHHBL

e —
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Onpegenenye crexr

PAJBHBIX  a6COMIOTHELY BCJIHYME CIaGbIX 3Bea... 65
e LT TR GJIA0RL B
Beicora 1uejin pasHsIace 5 MM, yro COOTBETCTBYET HA MIACTHHRe 0.24 mm
(Best mmpuna CIeKTpa paBHsach =5 (.5 MM).
Hyxno OTMETHTH 60JIb1Hon HYBCTBHTEJIHHOCTE

SfteMenTa. Hecmorps ma ro, uro IpUMeHsIcs (uibTp,
87.5%, Bee ke OTCYET IIKANbI g

YCTaHOBJIEHHOTO  (hoTo-
OCJIaBNSIIOMuUL cBer Ha,

9THX CTATHCTHUECKHX Bapuanuyi B pacopenenenunn ze
HINX OTKJOHEHHSIX I‘aJIbBaHOMeTpa, HeKOoTopas ommubxa B 7,

HMH) HIH ny (oTcuer (ona) He Moxer BLZBaTH CKOJIbKO HUGYIL 3HAUMTENE-

1,
HOTO HM3MeHeHHs B SHAaYCHHH OTHOILEHHT ~—]—-,

C KOTOPBIM MBI UMeeM gmeno B
gy

KOHeyHOM mTOre.

7
O6oznaumm uepes E oruomenne 10007 4 6ynem ero HasmBaTh OTCYeTOM
g

MuKpodoToMeTpa.

TPore ronops1, orcyer MHKpO(pOTOMETPaA pagen:

s oy —= 11,
< = 1000 mrame L B
gy - — iy

rie 72, oTcyer I‘HJIBBZIHOMGTpa PN 3aTeMHeHuH CI)OTOSJIeMeHTa. Ho HSMepeHHH
BRJINCH B TAKHX yCJIOBHﬂX, YTO 7y Bce BpeMs ocTaBaliock PaBHBIM HyJg10,

I/IBMepeHHO BeJIOCh B TaKOM HnopsiaKe: BOJIOpOiIHaH JINHUS, CPaBHUBACMBIY
YuacTox HGl’IpeprBHOI‘O cneKTpa C OJHOH C'I‘OpOHI:I, HOBTOpHO——BOHOpOILHaH Jga-
HUs, CDanuBaeMbI YaacTox IICI‘IpG})bIBHOI‘O cnempa C ﬂpyroﬁ CTO;QOHI:I, @OH
OKOJI0 HSI\‘IGDY{GMOFO yyacrsa cnempa C QOIHO¥ ¥ ¢ ]Iperf"I CTOPOHEL,

Bee nporpammrmie H3MEPeHHsT Rejnchr B COBEPIIEHIO OHOPOIHEIYX VCI0-
BHAX, '

§ 8. Xapaxrepucriuecrue KDHEBbIC
Iocne wan HCPe/ M3MepeHHeM Kaxaod ce

TaKKe LIKAJIKH, OJIHOBPEMERHO I
PHCTHUECKMe KpHBHIE 4, ol

PHH HETaTUBOB H3MepsuInch
POSIBIIEHHDIC ¢ HEMH, M CTpOMJHCH Xapaxre-

S. 28obor. suEbagab, mal, domem., Mo 15
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66 II%WWJP;_A._BapTasL

JarTcs xapaKTepHcmquKHe KpHUBBI®, COOTBETCTBYIOLHS

Ha ueprexe 3
suapn Hy.

XapaxTepucTAYECKast KPHBAS (a) moayueHa NapaLielbHHIM coBMelIe-
HHUeM TepBBEIX Tpex KpPHBBIX. Kax BHINM, BCO 5TH KpHBhIE B OTACHLHOCTH co-
JepiKaT Te HIH Apyrue y4acTKy XapaKTepHCTHIECKOH KpHBOH, a e/iuHas XapaK-

Y

. 1 3 s A1 8 s 1 N !
090 075 060 05 035 040 %3
Puc. 3 bob.

yuacTkH H Takum 0o0pasom Aaer
Gosee SIPKHX H Goiee cialbIX

TepucTAYECKast KpPUBAs (a) copmepxkur BCE
eKHa, TAK KAK OHa NOJY-

BO3MOMKHOCTb OTpeleNeHys WHTEHCHBHOCTH H
guauii. Kpome Toro, Hocjiennsid KpHBas BoJiee HaX

yeHa Hu3 coeMHeHHd TpeX KpHBBIX.
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Ouipeiescrne CIICKT PR b,

HOCOMITHBIX  BOIHYNH CIabbix 3Be3[... 67

Tax xak kpyrusna XdPAKTCPHCTHYECKGT K
HGCTH IIacTHHRY SaBHCHT OT JITHHDBI B
OTAGNBHO INST KaAXKIO0ro u3mMepse :

wae Tpeéosanocx) HOCTPOUTDL TPH XaPaKTEPHCTHYCCKUX KDHUBHIX, COOTBETCTBEH-

Mo TPEM yuactkam cnexrpa: He - 4020; 1 4055-—Hz 2 4160; 14270 iy
~-A 4405, .
A

PHBOH, T. e taxrop KOHTpacT-
OJTHDL, TO €CTECTBEHHO GhLIO CTPOHTD ce
MOTO HaMM ywacTka crektpa. B matey Caty-

71

h.,«_.i.__d_mawﬁ..z_\,s.i,“,“@_ﬁj._ﬁ.m‘“___,
QI 0% 060 0xs 035 000 ng*

Puc, 4 6Gsb,

Ha pucyexke 4 pawores XdPAKTEPHCTHUCCKHe
Junnsy He,He n 1y, Kag BHIHM, HOpMaJbuble ygacr
HBL ApYr Apyry. D10 rosopur aa TO,
0nHoI 13 Hux. Taxyio napamiesibHoCT

KpHBhIe, COOTBGTCTBy}OHIHe
KH 3THX KPHUBBIX Hapanneinn-
9TO HPaKTHYeCKH MOXHO OJIB30BATHCY
b 9TH KPHBEIE NOKAaspIBan Ka>K b1 bas,

1-6
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68 P. A, Baprasda

- —

KOTZA MBI CTPOMJIH MX AJISt PasHbIX Cepuil HEraTHBOB, TaK HTO ee HeJIb3sl CUM
rarp cayuaiioi. Crepyer Aymathb, 4TO aKTOp KOHTPACTHOCTH JUIS HCHOMb:

L ,
3yeMoli HaMH IIaCTHHKH Wibdopa 3eHUT B 00JIACTH 4000-—4400A npakTHYe-
CK¥ OCTAETCS TIOCTOSIHHEIM, IO3TOMY Mbl PELIH/IH CTPOHTD XapaxTepHCTHYCCKYIO
kpupyio 1is Hau efo mosbsoBarthes UL Beex BBIIEYKA3aHHBIX JHHUMA.

VispecTHO, UTO TONBKO OGJMacTb HOPMAJLHOTO TIOYyepHeHUs] WU NPSMOJH-
HeMHBIH y4acTOK XapaKTepPHCTHUECKOH KPHBOH CUHTAETCH paGoueli 006aCTBIO.
OJIHAKO, €ClH HHTeHCHBHOCTH CPaBHUBAEMBIX LDYT C ApYroM JIHHHA OJHOBPE-
MeHHO [OMAZal0T B O6JACTH HEJONepIKeK MM NEPeIepHkeK XapaKTepPUCTH-
yecKOll KPHBOH, TO IpH IOJNb3OBAHHH HMH, JoIycKaeMasi OIIMOKa B OIEHKEe
OTHOLIEHHI HHTEHCHBHOCTEH He OueHb 3HAUMTEILHA. Ho g namem caydae 3TO:
[IOYTH HMKOTJa He WMEJO MecTa, T. K. H3 CpaBHHBACMbIX JMHHH OfHA JIMHHA
HOTJIOI[EHHs], @ APyras—HeHpephIBHEL yJacTOK CHeKTpa. [TosTOMY MBI [OJIb-
30BaJIHCH TOJIBKO HOPMAIBHOH 00J1acTbIO XapaKTePUCTAYECKOH kpusoit. Cie-
AyeT MOAYePKHYTb, UTO B NMPHMEHACGMOM MeToIe HeoBXOAHMO CTPOro NMpHACP-
SKUBATHCS] TOTO, JJIsi 4ero B CBOIO O4EPCAb, HeoOX0INMO HMeTh JJIsi H3MEps-
eMBIX 3BE3J TOJBKO CTEKTPHi HOPMAaJbHOTO MOUepHEeHHH:

Kax BUJMM, BblIIEYKa3aHHbIE XapakTepHCTHUECKHe KPHBBIC HMEIOT 1o~
BOJIbHO GOJIbLIYI0 KPYTH3HY, 4TO OUeHb BAXHO, T. K. ONHM M T XKe OMHOKH
P W3MepeHHH [OYEepHEHHH JAloT TeM MeHBIIYI0 OMMOKY B ONPENeNeHHH HH-
TeHCHBHOCTH JIMHUM, weM OOJblle KPyTH3HA XapaKTepPHCTUUECKOH KPHBOH.

§ 9. Yuyer norJomieHus Csera 3eMHoii aTMocdiepoi

Kak u3pecTHO, ocnabyeHue cBera seMHOI aTMocdepoll (SKCTHHKIHUS) AT
KA¥KAOr0 TAHHOTO MecTa ecTh QYHKIHS 3eHUTHOTO DACCTOSIHHS CBETHJIA M JUIH-
Hbl BOJIHEL

ITocKOJMbKY B HacTOsiIel pagore MBl HMeeM J&JIO0 CO CpPaBHHTeNbHOH CIIeK-,
TpO(bOTOMeTpHeﬁ, rJe CpapHMBaeMble JHMHUM dororpatdupytoTcsi  OMHOBDE- |
MEHHO U IIpH OJHOM ¥ TOM XKe 3eHHTHOM PAaCcCTOSIHKY, TO eC/H Gul He U3bHpa-
TeJILHEH XapaKTep SKCTHHKIIHH, Mbl MOIJIH 0Ll He YUUTBHIBATDH €e.

Onmako B Hactosllell paboTe Mbl HMeeM IO €O clieJyIOUIUME COOTHO-
[eHAgMHU:

' rae
I +[ I ,+I N
4280 4405 4058 4180 T
N1= LA AL Nz_-.,i___.*__b._, 1\13#[4020

2 2
Hy=1Iy, Ho=In, u He=In,
i ©

Crenopartensto jqunun Hy u Ha cpapHEBAlOTCS C ABYMS yyaCcTKaMH HerpepbiB-
HOTO CIIEKTPa, JeKalluMu ¢ oGeux CTOpOH caMofl JIMHKH W IHOUYTH OAMHAKOBO:
yaaJeHnsIME OT Hee (Gup, =4341, A, =4102). Taxoit crnocoS, Kax TOBODH-

JToch Bhime (em. § 6), YyTOUHSIET pe3yIbTaThl uaMeperu, Ho TNaBHoe TO, 1o
B 3TOM Ciyuae uafupaTejbHOE HONIOIIEHHE ¢BeTa 3eMHOiI arMoctepoi H&

N,

Ny
coOTHOHIEHUST —— H

—— He CKa3biBaeTCd.
H*{ Hs
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Onpepenenue CICRTPAILIBIX  a0COMIOTHBIX BEJIHYHH CIAGHIX 3Be3f... 69

Taxkum oGpasoM, Mul 103K HbT TOBOPHTBL 06 yueTe 3KCTHHKIMH TOJIBbKO st

Ny
COOTHOITIEHHST —-2..
e

Ly JIMHHAMH CpPaBHEHHS (A 4020 u A3970) paBHseTcs 50& npu GOJbIIAX
SEHHTHBIX DACCTOSHHSIX MOXHO OBLIO GBI OKHIATH SHAYHTENBHYIO ITOrpent-
HOCTL B Ompejle/ileHHH OTHOWIEHU) HHTEHCHBHOCTER, Ilosromy mer npoussesu
COOTBETCTBYIOIIHE BBIMHCACHHS A PASNATHBIX 36HUTHBIX paccrosHui. Benes-
CTEHE STOTO CKA3alioch, YTO NPH 3eHHTHEIX paccrosnusax £< 50° usGuparens-
HOe mornolenne 3eMuol aTMoc(epoil Ha cpaBHUBACMbIE HaMy CIIeKTpaJIbHbIe
JIHHHE [IPAKTHUECKH He CKa3biBaeTest, Onnaxo, uz Tadmun 1 » 11 BHAHO, YTO
UMEJIOCH BCETO YeThIpe cayuast, korga Z> 500, CaenoBarensHo, B Hacrosmed
paGoTe MOYTH He NPHXOLMIOCH 3aHUMATECS YYETOM 3KCTHHKIMH.

Hns yyera morsomwenns CBETA 3eMHOI aTMochepoll Mbl HOJb30BAHCEH
006ILeH3BECTHON (PopMyIOi:

MR MGy
Do)
rie Iz) 1 o) mabmonaemole HHTEHCUBHOCTH IIPH 3€HHTHBIX PACCTOSHHSX
{ M {=0, COOTBETCTBEHHO, [2—Ko3pdHnuenT [po3pavyHoCTH, a M(z) —aTmoc-
4bepHast macca. 3HaveHus M(z) mBl Opanu us Tabrunm Bemnopapnga, a
Pr—u3 rabumnpt A6GorTa st Mayur-Buascow,
Ynomanem, uro onpenesennen 4 st Abacrymann (ropa KanoGuiu)
3anumaercst H. B. Kananganase [20] IIpensapurensusie pesyabrato mmo-
Kasagu, uto Px pist AGactyManu ogens GJIH3KO NOAXORAT K 3HAYEHHSM, I10- .

AyaenubiM A66orom nas Mayur-Busbcon. CrenoBaTenbio ML Morim
CBOBOAHO 1ONB30BATLCS TaGuHuel A 6601 4.

B nocJiefHeM CJaydae, XO0Ts pasHOCTL R JJINHAX BOJIH MeX-

- § 10. Penykumonnnie Kpuspie

[Tocae roro, kax yixe 6uu IPOMSBEACHBI CHEKTPO(POTOMETPHYECKHE M3-
MEDEHHS CNeKTPOB CTAHAAPTHBIX 3B€3 H GHIH HAMLeHHI COOTHOIIIGHHS:

N, N, " N,
T LT )
HY s He
Oimainicd sajaueli wameis padoTsl - 6pLI0 TIOCTPOCHUE  DeAYKIIHOHHBIX

KDHBBIX.

Tax kax st coorHomwenus mensiores B a
THDE, TO eCTECTBEHHO OBIIO GBI CTPOHTH PeyKIHOHHbIC KDHUBBIE ST KAXKIOTO
CHEKTPAJILHOIO ITOAKNACCA B OTAENBbHOCTH. OHAKO IS 5TOro norpetosasiocn
OBl 1St KA3K/I0TO M3 HHX H3BeCTHOE KOJMYECTBO CTAaHJaAPTHHIX 3Be3/T. DT1a Bos-
MOXHOCTb, He TOBOPsI 00 OrPOMHON paGore, OCYLIeCTBIEHHE KOTOPOH Ona
morpeGoBasia Gbl, IPAKTHUECKH He npescTaBisieTcs..

Beixon us storo nosoxenust Mot HAULTH, HCHIONMb3Ysl CAAYIONIHe COOGpa-
HKEHHs1, JTI00E3HO BLlcKasanube vaMm B. A. A M 6 a puymsauom O6o3nauum
BBILICHIPUBE/ICHHbIC COOTHOWen s Yepes N, ([ =1, 9, 3).

Jlas kKaxnoro cnekTpasbHOrO momKiIacea 3aBHCHMOCTL OT aGCOJIIOTHOH Be-
JHUUHBL MOKHO BHIPASHTL (HOPMYJION:

M = fi(Ny), {n
THE ¢ MEHSIETCS ¢ H3MeHCHHEM CIEKTPAJILHOTO MOAKNACCA., DMUHPHUIECKU 3T
SABUCAMOCTH IPECTABICHA PeAYKLMOHHON KpHBOH. Vavensas 4§ mp TONYYHM

dBHCUMOCTH OT CIIEKTpaJbHOI O
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10 P.A Baprasn

DeAYKIHOHIHEIE KPHBbBIE, COOTBETCTBYIOIIHE DASIHUIBIM CICKTPAJIBLLIM noj-
knaccaM. C JIOCTATOUHBIM TIPUGJIHIKEHHEM MOXKHO CUUTATh, UTO  [OCHE/HHE
napaJijiesibHbel JIPYyr ApYyry B HEKOTOPOH MaJIofi CHEKTPANbHOil 00JacTH, CoOT-
percrBylomneit tinamM B5—B9. Quesuano, uem MeHplle STa o6JIACTD, TEM ClIpa-
BeJuBEe ITO NPeAnoJoXKeHHe, B camoM Jene, COBEPIICHHO HET OCHOBaHUHA
119 TOTO, YTOGBEI CUHTATH, YTO MPU NEpexofie o1 OJHOTO CHEKTPAJLHOIO no/-
xaacca K JPYroMy COCe/iHeMy MOAK/IACCY, 3aBUCHMOCTD Ipe/cTanIaeMas op-
Myaois (1) pesko MeHsIeTCst; HaoGopeT, GoJiee NPABLONOAOOHO, UTO OHA OCTA-
eTest ¢ NOCTATOUHBIM IIPUOJMKEHHEM TAKO[ ke, BOJIMBH JIAHHOLO CHEKTPAb-.
HOro TIoAKJIacca.

B TakoM CIyyae, ecjd HMeTh XapaKTepPHCTHYECKYI0 KPUBYIO JUIS OJIHOTO
KAKOTO HMOYAH MOAKJIACCA, CKaxKeM JUIs B7, 10 napaJuleslbHbIM ITePeABHKS-
HueM 37Ol KPHBOE Ha OIpejleNieillible OTPE3KM a; MBI NOJIydHM PEeYKIMOH-
Hble KPHBbIE, COOTBETCTBYIOUIME OCTalbHBIM nojkiaccaM B CrefaoBaTenbuo,
dopmyaa (1) npumer BHA:

Mpi== fui (N)=fa7 (N) + a;, (2)

(i=s3, € 7, 8, 9) '
rie  fpr (Ni)-—PeiyKUnOHHAsT KpUBas Mst B7, a foi(Ny)y=fr7(N) -+ a;— pe-
JlyKI{HOHHDbIE KPHBBIE JUJIST OCTAJIBHBIX Bi B ofmacta Bb—B9. '

Orcrona BUJHO, UTO 3Has 3HAYeHHe a; LIS KAXKJ0ro momkiacca B5—BY
1 IOJIL3YSACH PeLYKIHMOHHOH kpuBoil B7, Mbl MOXKeM IOJYIHTD U3 hopmyJnl (2)
IS MCCJeAyeMOH 3Be3/lbl AaHHOTO CIEKTPATLHOTO nojxnacca i B 00JIaCTH
B5— B9 takoe sHaueHre Mg, Kakoe 1ana Obl PeLYKIHOHHAS KPHBAd, COOTBET-
CTBYIOLIASL STOMY CTIEKTPA/IbHOMY NOAKIACCY.

TaxuM 06pasoM, BONPOC O NOCTPOEHHH PeNyKIHOHHOH KPHUBOH B obnactu
B5-—B9, oT/lebHO JYIs KaXkI0ro NOAKIAcca, CBOAUTCA K ee NTOCTPOeHHIO IS
nonxiacca B7 M HAXOKIEHUIO @i, KOTOPOS MOMKET HMETDH yeThIpe PasJINYHbIX
sHavenust, 1. K. Kpome B7 3jiech Mbl MMeeM Jelio €le ¢ YeThIpbMs HOM-

KJIaCCAMH-
QueBWJIHO, @; MOMKHO INPEACTABUTD B BHIE:
a;i=Fk(Bi— B7).
Koraa i=7, TO ¢, =0 ¥ (HhopMyna (2) naer pPeJyKIUOHHYIO KPUBYIO, COOTR:T-
crsyioliyio B7:
Mpr=f57(N)-

[pungagum Bi —B7, cOOTBETCTBEHHO, CJEAYIOULHe 3HAUCHHS (tadanua 1V}):

Tabauna 1V gbdomoe

B,‘ Bi— 7 !
Bsg ‘1 —0.2
Bé —o0.1
By 0.0
B8 +o.1

. Bog +o0.2

3 comocraBentst popMyabl (2), KOTOPYIO MOYKHO Ieperucarts TaK:
Mpi=fs7(N)) + k (Bi— B7) (2')

W TAGHKLE IV BHIHO, UTO HaXOXJIeHHE 4; CBOAUTCA K HAaXOXKJACHHAIQ MOCTO-
quHON peJuuuHbl £, MOMHO AyMaTb, 4TO B GOJLIIMHCTRE CIyiaes /i MaH-
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HOH 061aCTH CHEKTPAJNLHBIX MOAKAACCOB B AaHHOTG KDUTepHusi kK nocrosiHya.

Bonpoc o mocrpoennn pepykunontos xpuscii B7 um maxommennu k
MOZKHO [eitdTh JBYMS CIIOCOOaMH.

Mepriail crioco6 tpeGyer, YTOGB MBI HME/IH JOCTATOYHO® KONHIECTED TAH-
RapTibIX 383/l nojKinacca B7, Ha 0cHOBe KOTOPHIX OOLIMHBIM [YTEM MOKHO
HOCTPOHTE PeAyKIHOUHYIO KpuBYW. Tlocie 3TOro Mbl Jerko Moran 6nl Hafith
TAKKE L, NpUMERsIs LI KaKOH HUGYAb CTAHNAPTHCH 3Be3/bl 1, {TOABKO BHE
Lt B7) dopmyay (2). JdefictBUTeNEHO, s 9TOH sBesibl Mg 1sBeCTLO,
s peayrnuonncii wpasoi B7 saxomum fay (N (N1 paer usuepenne), 1ak q1o
B dopayiac (2') NCUSBCCTHLM 0CTaCTCH TOALKO k, KOTOpuC J1eTKO ofpeje-
JSIETCST,

On#aKo, HyKUO 3AMCTHTI CHENYIONee: I TOr0, UTCOh yOoenuTbesa He
MEHSETCH Jit K B BABHCHMOCTH OT CHEKTPANBHOIO HOAKJAACCA, HYXHO onpejle-
ABTL €IG JJISL KAMKJIOTO NOJIKIacca OTAJLHO, T. €. HPHMEHEHHSM CTail 1A PTHLIX
SBE3/ BCEX NOAKIACCOB JAHHO obiactu. [puueM, qrobbl de M0MYCTHTDL 046
KY B onpefiesettis K n3-3a HeTOMHOCTH CHCKTPAILHON KnaccupuKalu 38e31,
A9 KaXA0TO NOJKIACCa UYMHO B3STh He MeHee 5-X 3Be3jl.

Dror nyTh He ObLI NPUMEHeH HAMH, T. K. He GbLIO COOTBETCTBYIOMISH BO3-
MOKHGCTH—AOCTATOUIION0 KOJHYECTBA 3BE3/ JAHHOIO NOAKJI4cca.

Bropoit ciocod rpefyer npuMeHeHns MeToAa MOCHeI0BATENbHBIX npudy-
xenuil. B nocarenreM ciyuae BOIpoc CraBUTCS TAK: UMes JUis CTAHIAPTHAIX
sBesp nogkaaccon BS- BO My, v Ny My uspectna, Ny naer H3MCpeHHe) | npu-
Medsist popmyny (27) 5 suae: :

S AN)=Mp; -~ k{Bi - By),

HAUTH TaKOC sHaucHe k, UpH KOTOPOM peayKIuoHHA s Kpusast frAN;) HOKa3bI-
Basla Obl MUHHMAJLHBIH pasbpoc Touek.

Ouepnpuo, uaiiieHnass TakuM nyTeM KpHBAs | OyneT pelyKIHOHHOH KpH-
BOHM niofkJacca 137, a COOTBETCTBYIOIES el kK—WcKOMOe 3HauYeHHe HOCHeTHeH.

[Mocaepmuit myrs B ObUI IpUMeHeH A/Ts HCCHAeyeMbIX HAMH 0OJacTeil:
B5—B9 u A0 -A7.

Has obsacri B5 - BY b mosyuenst PEAYKIHOHNLIE KPUBBIe NI TOL-
knacca BY7 ma ocHope crangapTunix 3pesn radauns [[a (ueprexk 5).

Ha weprexe 6 npunosum, s cpaBHeHus: ¢ KPHBBIMH yeprexa 5, mojuos-
HBIC K€ KpPHBHIe, mocrpoennsle st objgactH B5—~B9, 6e3 xakoro nuo uc-
MPABJICIIHA 3ABUCHMOCTH TPHMEHEHHBIX COOTHOMIEHHI! OT CHEKTPATBHOTO MOJI-
Kaacea, 1.oe. cuprast, uwro k==0.

Kak pramm, ma monyucHHbIX HAMH KPHBBIX JTaHHOTO CIEKTPAJNBHOIO HOX-
Knacca (gepre B) pasGpoc Towexk Ha MHOLO YMEHBUIMJCH II0 CPaBHEHHIO C
NEPBOHAUANIBILIME KpusbiMu (ueprtexx 6). Ilpu cnpaseasuBoct Harmero npej-
TICHOMEIIEL MLL 5TOTO 1 LOJ2KEBL OB OXUAATD, TAK KAK I Gb He APYrHe
BO3MOKALIE OMHOKI, TO 13 PEAYKUHOHHBIX KPHBBIX LAHHOIO CIEKTPAJBLHOTO
MOARJIACCH MBI TOJAILI HMETh MHHUMATBHBIA pastpoc Touek. CleLoBATENHHO,
CHPABEATHBOCTL TIPHMCHARMOTO ClocoBa 1POBepPsieTes] HIPH TIOCTPOCHHH pe-
JYKUHOHILIN KDHBBIX, T. €. fd OCHORe 3Be3Jl ¢ H3BECTHLIMH aGCOMIOTHLIMU Be-
JHUHHAMH. '

Jaist PeAYKIONHBIX KPHBHIX a4 ¥ 6 (ueprexx 5) k momyduso opHHAKOBOR
sHayerue: k= 2.3, uro 1 c1e10BaN0 OKUAATH, T. K. Hy 1 He Jo/KHBL moKazbi-
BaTh OAHHAROBYIO 3aBHCHMOCTD OT CIEKTPANBLHOTO Mojik/Iacca. [Hoabsysch sTH-
MH KPHBBIMI JLIST Beex 2nesit Bi noxxnaccos B5-—B9, nyxuo npugasarts mo-

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

Puc. 5 63b.




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

OnpefleseHne CHERTPANLHBIX aGCOMIOTHBIX BEMHUHH CIAGHIX 3Be3[...

73

. €
. d » —
. e
S » e X,
™ 2 2 -
°
- —
<
==
I -
°
° < . —
® »
k-3
® ke~ LNk
Y » -
.
- -
>
O -0 ==
2\
< —
°
® = & ]
®
° 7 e T, R
® »
°
P d
XK
N
e —
=ix
o2 AC] a ]

~ 20

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

Puc. 6 6sb.




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

14 P. A, Baprasn

JiyYeHHBIM 1O HHM 3HAUCHHSM Mm COOTBETCTBEHHO CJIELyIOIiHe MONPaBKA-
(rabamnma V): ‘ :

Tadanua V gbéomo

Bi | ai=k(Bi—By)

Bs ~+o Ms
Bé +o.

By o.0
B8 —0.2
Bo —0.5

Uro xacaeTcss peXyKIMOHHOH KpueoH B, M mojxiaccoe B5 u B6, k
OCTAJIOCh TEM XKe caMbiM, HO AJg B8 u B oHo mosyumsio sHaueHusi, cOOTBeT-
CTBeHHO,—3 H —4. DTO OOBACHAETCS TeM, UTO HHTEHCHBHOCTE JHHMH H, KOoTO-
pas cauBaercs ¢ He, B moaxmaccax B8 n B9 mocTHraer sHauuTesbHON BelH-
YHHBI, TOTAA Kak B nojkmaaccax BS w B6 oHa HWuTOXKHA, uTO BBI3HIBAET HO-
BaB0HOE BO3pACTAHHE y/AJICHHs! PellyKIMOHHbIX KPHBBIX, COOTBETCTBYIOI(HX
B8 u B9, or penyxiuonno#i kpusoii B7.

CJIEIIOBaTeJII:HO a6COMIOTHRIM BeJIHUHHAM, MOJIYYeHHBIM H3 DEAYKIIMOHHOK
KPHBOI B, HY/XHO NDHAaBaTh Clefyloline monpaBku (rabauna VI):

p ‘ Tabunua VI gbéogo

Bi | ai=kBi~B7)

Bs +oxg
Bé “+o 2
B7 o o0
B8 —0.3
By -~0-8

AnanornuneiM 1yTeM, misi oonactu AO-—A7, ocHoBBIBafich Ha CTaHAapT-

HBIX 3Be3fax rtabuauuel [116, 6buH mOJIyUeHBl pe/lyKIHOHHbBIG KPHBBIS JA MOM--

kaacca A3 (ueprex 7).

Ha ueprexe 8 paioTcsa aHaJOTHUHEIE UepTeXy 6 KpHBHIE JJsi OGJIaCTH
A0—A7.

JLIst penyKuHOHHbIX KpI/IBbI‘( ru i (depTex 7) k MOJNYYHIO OHATH-TAKH
OIHO M TO ’Ke 3HaueHHe: k=+2.3, Tak yTO eCJ/H NONB30BATHCA STHMH KPHBEHI-

MU JJs 3Be3J| MOAKJIAacCOB AO—A7 HYZ?KHO HpPHAABaTh MOJY4YEHHBIM 110 HHM.

3HauyeHHAM Myu;, COOTBETCTBEHHO, cielyloinue monpasku (tabmuma VII):

Tabauua VII gbdhomo
Ai | ai=k(ai—a3)

4o —o¥7
A —0.5
A2 —0.2
Az o.o0
A4 +o0 -2
43 +0.5
Aé +o0.7
A7 - 40.9
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{ - 20

Puc. 7 basb.

Peaysunonnast kpusas e (deprex 9), Koropas IMOCTPOEHA TOMBKO AJA
oGuact AQ-—-A4 (06 s10oM yxe OBLIO YHOMSHYTO BhIE), He II0Kasana 3aBU-
CHMOCTH OT CHEXTP@JILHOIO Kiaaccad B 5To# obsactd. Jucmepcust Touex MHHU~
MasibHa, Koraa ko0, D1o onsth raxu BLBBAHO CHEKTpasbHON suHHed [, ni-
TEHCHBHOCTDL KOTOPOH, NIePeX0olsl K MO3AHUM CIeKTPAJbHBIM HOAPa3AeTeHUus M,
BCE YBGJAMUHBACTCS, B TO BPEMst KAK MHTEHCARHOCTD mubun He, gauunas ¢ AO
yMenbLUiaeTest, Kax BHJINO, ONF KOMTICHCHPYIOT NPy JApyra, B pe3yJbTarte
uero HHreHcHuiuocTh He-Hil B 3aBHCHMOCTH OT CHEKTPaJBHOrO HOAKJacca B
obnacri AO--Ad ocraercs nocrogunofl, Takum 00pasoM, M HCCHAELYEMBIX
3Be3) NojkaaccoB AQ--Ad MBI JIOJOKHBEL TIOJMB30BATHCT HENOCPEACTBEHHRIMU
JAMHBIME PO/ (YKIHOHIION KPHBOI C.

Clenver saMeruTsb, uro 38e3/nl rabanisl VIII, koTopele Mbl XOTesn npH-
MEHHTDb, KAK CTAjlapTAble 3Be3Jibl, e PacloJNIOKUINC, BAONL HAUIUX DPeLyK-
HHOHHBIX KPUBLIX, Flantu oupenesenns Ui HAX LAlOT 3HAUYEHHs], KOTOpBIE XO-
POLIO COPTACYIOTCS] CO CHEKTPAJLHBIMH ACCOJIOTHBIME BeJIHUHHAMH U3 CBOJ-
woro katajora TAMIL, orkyna caenyer, uTo 3HAUUTENBHBIH pas3bpoc TOUEK,
COOTBETCTBYIOUIHX 2THM 3BC37AM, Helb3sd NPUNKCATL HX ClydaffHOMY pacce-
anu. CKopee MOMKHO 3aKIIOUATh, UTC NHO0 TPHUTOHOMETPHYCCKHE NaPaJaKChl
He BEPHY, JIMGO CNeKTPANBHBIH Me, oJ oupejencnusd abCOMOTHEIX BeJHUHH He
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npuMeHHM K HUM. [lo 3Tol npHusHe 5TH 3Be3[Abl HE TMPHMEHFIHCH HAMH KaK
-CTaHLAPTHHIE.

Ta6auna VIIL gbéomo

o 3Be3na " Cnu MR, cn MB, cn
Ne 3o6bggmago H113) ’ HD ’ Trpr ' MB,rpr , CKI ’ 46

I l 41 Ari 4.0 B8 +0"032 | +1Mg +omM3 +oM1

2 s Agqr 5.5 B8 +0.ca2| 42 2 —0 .1 +o0.2

3| 2 Lac 5.2%

| Bs +0.034| +2.9 | —o 3 +0 .4

Hy:XHO OTMeTHTb, UTO €CJIH CYAMTb MO TPHTOHOMETPHYECKHM aGCOJIOT-
HbIM BeIMYHHAM, 3TH 3Be3[bl NS COOTBETCTBYIOUIMX IOAKAACCOB HANO CUH-
‘TaTh GeJbIMH CPOKapIHKAMH.
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Ha puarpamme I'epulmnpysra-Peccesa, COCTABISHHON
TLIL ITapenaro [26] nua 7350 3Besd, Ha OCHOBAHHM CHEKTpAJbHBIX a6-
COJIIOTHBIX BEJIMYHH, HEeT He TOJLKO OeJNBIX KapJHKOB, aGCOMIOTHBIE BeJlHYHHEI
KOTODHIX, KaK H3BECTHO, He ONPEeJeNSIOTCS CIEKTPANLHEIM IYTEM, HO W GeJIBIX
-Cy6KapauKoB. MOXHO /[yMaTh, 4TO TAKHX 3Be3[ BOOOLIe MO W OHM peEXe
‘OyLyT BCTPEYAThCS CPEJIH UCCIACLYEMHBIX 3BE3/.
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CilpefeneHue CHEeRTPAILHBIX aA6COMIOTHBIX BEJHYHH clIabblX 3BE3K... 1T

. KaK BHOHO, BBILLIEU3JIOXEHHBIH METOL Tpe6yeT, YTOOBl Mbl HMEJH TOYHYIC:
KIacCH(PHKANHUIO Kag AJNd CTAHAapPTHBIX 3Be3l, TaK M JAJA HCCIeAYEeMBIX.
(nporpaMMHBIX 3Bean).

[MTokaxkeM HACKONRKO YHOBJAETBOPEHO 3T0 TpeGoBaHHe B C/lyuae CTaH-
JAAPTHHIX 3BE3J. -

WSS RO WSRN NUUUUUNS TNV SOOI PR IS S

-y -9 0 «2 M
Puc. 9 6ab.

B csomiom xarasore TAMII post xaxaof 3Be3fnl gaetca cpeflHufi B3Be-
JNEHHEbBIT CIEKTPANLHLIA THI, HA OCHORAHHH MMEIOIIHXCA OT/IEIbHBIX Onpeese-
Hufi, Ge3 kakux nu00 M3MEHCHHH MOCJHEJHHX, T. K. He ObLIO HAHAEHO KPYNHBIX
CHCTEMATHUCCKHX PasjiHuuil Mexly BuMH. I1pyu sToM HauGoMbIINE Bec HPUIH-
can onpenenenuam Mayur-Bunseon. Onuaxo uccaenonanue akajemuxa 1. A.
IHafiwa I36] nokazano, 9To JUIsg paHHHX CHEKTpanbHbIX THNOB B, A HMme-
eTCSL CHCTEMATHUECKAS PASHUNA MeX Ty CHEKTPANBHOH Kiaccuduranues I'ap-
papra (HD) w Apnawmca wu Hdxwosa (Mayur-Buincon) crefyiomero xa-
pagTepa: SBes3)ibl, HMEIONe Xapakrepueruky #, Agamcom u JLxoew
OTHeCEHBl K (oree PAHHHM HOAPA3ACHENHIM, YeM 3Be3/bl, HMELIe XapaKre-
PHCTHRY s, 7. ¢. UACTL 3BE3Jl JAHHOrO CIEKTPajbioro nojriacca mo HI, 1o
Anamcy u Jlxoiwo oruecena x Gofce MO3NHUM IOJPAS[eseHHSM, a
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YacTb—XK GoJiee paHHHM, B BUAY UEro, B CpejHEM He HAGIIOfAeTcs CHCTeMAa-
THYECKOTrO pa3iuyusl Mexny kjaaccupuxauwedr HD u MW.

IIpnunny Takoro pasnuums Hy:KHO MCKATh B CICAYIOLEM: KAK yIIOMLHA-
JI0Ch BLIIE, BpallleHHe 3BE3 BJHSET Ha LIUPHHY (KOHTYDHI) CIIeKTPAJbHBIX
JIMHHMHA, B TO BPeMA KakK MOJHOE MOIJIOILEHHEe OCTAeTCsT HEH3MeHHbIM. ClefloBa-
TeJIbHO, CIIEKTPAJbHAN KJIACCH(DUKALHS, OCHOBAHHAS HA IOJHBIX TOTIONe-
HHSX, MOXT HTHOPHPOBATb BpalleHHe 3Be8, XapaKTCPU3Ys B NePBYI0 OYe-
Pelb BHYTpEHHee CTPOeHHe 3Be3iHbIX atMocdep. Kuaccudukanus Ipsnepa
IIPOH3BOJHIACE CO CTOJNL MAJOH NHUCTiepCcHed, YTO HaXKe y CHJbHBIX JIHHHE

MMeJIO 3HAYEHHE JIHIIL HX TionHoe noryouiedde. Ha Mayur-Busibcone, nao6o- -

poT paboTa Besiach CO HIENEBBIM CrieKTporpadoM, o6IaTaBIIHEM GOMBIION THC-
nepcredi. TlostoMy y Bpamaromeficss 3Be3ibl METALIHUECKHe JHHHE ¢ HeGOJh-
IIHMH MHTEHCHBHOCTSIMH Ka3aJHCh ciabee, UeM 3TO COOTBETCTBOBAJNO ITOAHLIM
IIGrNONIEHNAM, W TaKMM 00Da3oM, 3Be3ja CJIBHI'alach BAOGJL CTIEKTPATbHON
HOCJeA0BATENLHOCTH.

ITo 970il mpuuKHe, M BRIJLY TOTO, 4TO AJIA HCCHACAYEMBIX 3BE3JL (9 »8)ume-
Jach Julb Knaccuukanus HD, MBI peluwiv OCTAHOBHTHLCST Ha TOC/TeHeH.

Taxum o6pasoM, cuekTpasbHble THITBI B3 CBOJHOTO KaTatora TAMII mamu
He npuMeHsIHCh. ONHAKO KaK BuAHO w3 Tabaunel 111, nociepsss aulms TOML-
KO IJIst HECKOJIbKHX 3Be3J OTIHYAeTCs1 §ojiee YyeM Ha OAMH MOAKJACC OT KJIAC-
cu(puxanuu HD. 310 roBopuT B noJb3y mocieHe.

B nosp3y cuektpambhol knaccuduxkanun HD TOBOPHT TaKXe ee Cpap-
Herme ¢ knaccudukanued Moprama [33], a takxe ¢ Bepregoppekum ka-
Tanorom [37] (rabauna IX). Tlociennee cpapHenue sammcrtsoBano uz . BSI
137 Ono naercs uas Beex 3sesy HD mio6oi 3BesHON BeJWUHHB], TeMm OoJce
OHO OyJIeT OCYILC.TBJEHO JJIST TAKUX APKHX 3BE3/l, KAKHMU SBISIOTCS CTAH-
Aaprrible 3Be3ibl (10 5.6 BUIMMOH 3B. SeJHUMHEL).

Tadaua IX @béowmo

Cn Cn
BSD HD
Bs Bs
R8 Bs
Ko By
Ao Ao
A2 Az
Ayg A3
A6 As
Ag Fo

Ousako, uTo6sl He MPOCMOTPETH BO3MOMKHDIE CHVUAfHEE ONUMGKH B KIAC-
cudiraruuy HD, MBI HepeksaccHpUIMPOBAIH HECKONHKO 3Be3Jl, KOTOpLIe
60nee tem 1 OANY yOKIACC OTIHYAIACh OT CHEKTPAALULIX THACS B3 CHOA-
poro karajora AW, npunepxupasice npi stom KPUTEPHEB CHEKTPaNbHOTo
Kjiacca, ynorpebnsieMbix npu xiaccudukanuu HD. B pesyJbTare TOJHKO JIJs
ABYX 3Be3/l GblI H3MEHeH CIeKTPalbHBH THI. DTH 3Besgsl B Ta6mmie 111 066-
3HAYEHB! 3BE3TOYKAMM.

Hyxro samernts, uto Mexny A5 u FO 1 katanore HD ner noapas-
AEJIEnyiL, IO3TOMY, KOI/a 3Be3la uMeeT Kiaace A5 mo 4D, HyxHO J0AasyMe-
BaTh, 4TO OHa MOXeT ObITb kKak A5, tak u A6 u A7. 3a 310 rOBOPHT KaK Ka-
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ranor BSD, rax u xiaccupuxanuss Mo praua. [TosTomy MBI peulMan npu-
nucarth 3pe3faM tHna A5 mo  HIDD run AG,—cpennuii mexny A5 u A7 n ra-
KUM 00pa3oM [0Beld BO3MOXKHYIO OUIMOKY KO OJQHOTO HOJKAacca. 1o »roul
JKe TIpHUMEE WIS Kjacca A MBI OrpaBHUMINChL TOJBKO obnactpio AO—A7.

Hrax coracHo pollIeCKA3aHHOMY, MOMKHO NPEINoiaraTh, uro JJis CTaH-
TAPTHBIX 3Be3), BO3MOMKUAS OUIMOKA KJACCH(PHKAUMH He TPERBILACT OIHOIO
nojikacca, 10 BHJHO TAKKE H3 UPUBEIEHHBIX K OAHOMY HOAKJIACCY PEeLyK-
IHOHMBIX KPHBEIX (uepTe:ku 5 u 7), B KOTOPLIX Pa3bpoc TOYeK 3HAYHTENLIO
i VMEHBIHICS [0 CPABHEHHUIO ¢ MEPROHAYATIHHBIMH KPUBBIMH (ueprexku 6 u 8).

Hust Toro, yrobel OXapaxTepu3oBaTh IOJYUEHHbIE HAMM PeAyKUMOHHRI
KPUBHIC, MBl OIpe/ledTHAd aBCoJIIOTHBIE BEJNHUMHBL MCHOAB3YeMbIX HAMH CTaH-
JapTHBIX 3BE3Jl U3 STHX PeAYKLHOHHBIX KPHBBIX M CONOCTABHIIH HX C JAHHLIMU
JPYIHX WCTOUHHKOB.

Onpejeiienbie HAMH a0COMIOTHBIE BEJUUHHBL JIAKOTCI B OJHHHAANATOM
cronbue Tabnnns 111 '

B raGauuax Xa # X6 jamorcs CpelHHe CHCTeMaTHUYECKHe OTKJIOWeHHS
HAUIMX ONpefleicHiil OT JAUHbIX JPYIHX HCTOUHHKOB s sBe3f A u B, coor-

BETCTBeHUO, B BUJAe Meuao —~Mapucr. -
TaGunna Xa gbbhomo Tabnuuga X6 gbhoma
. | Cpean. cucr. § Yucao . Cpenmn. cucr. | Yncao
Meroumui OTIJIOH. aBesi Merounn OTKJIOH. 3BE3J
LB, Unbe. gobolizgom, L58. Lol 336lggem.
Vgotom PTG éogbgo Vygotoen go3b6M> &dopbgn
Mypr 0MO00.06 20 Mrpr -0 ¥ 1£0.09 3
Men,CKP 0. 240.06 32 Mew,CKT 0., 0%£0.07 25
M, l1ines —0 . 320.06 32 Men,llaes | -0 3006 25

Kax sumuM, JUist 3Be3)l A MBIl OCTAaeMcsi B CHCTeMe TPHICHOMETPHUCCKHX
a6COIOTHBIX BEJIHIHH, 4 7181 3Be3/l B B cHcTeMe CBOAHOTO KATAN0Ta 3BE3JIHBIX
napansarcos 'AMILL, yro w cjenosaso oxuparns, T. K. JUIS HePBHIX pPeNykK-
IUOHHLIC KPHBBIC MOCTPOEHBl Ha OCHOBE TPHIOHOMETPUIECKHX AGCOJIOTHRIX
BEJMUME, a JJis BTOPBIX, HA0BOPOT,~—Ha OCHOBe CHIEKTPaNbHBIX 20COMIOTHBIX
pennuuA uz cpopuoro karajgora TAMII. BnoGasok. BcnomMuum (cum. § 6), uTo
st 3sesn B, cuereMul My U Mo ma esojaioro katanora [AHII nourn He
OTVIHYAOTCS JPYT OT JAPYrd, UTo BHIHO TaKxe n3 Tabnuin XO.

' OuUeBHIHO, STH JlAlHbE He [OJHOCTBIO XapaKTePH3YIOT peasibHyI0 KAPTHHY,
T. XK. OHM OCHOB&HD BCe-3K€ Ha CKYILHOM MaTepHuaJe.

3aMeTHM, UTO BIOJHC BO3MOMKHA 3aBHCUMOCTL CHCTEMAaTHUECKOTG OTKIO-
HeMHst 0T abCOAIOTHOIT BeAHUMIIL, TeM GoJiee, UTC NPU HOCTPOCHHY DeYKIAOH-
HEIX KPHEBIX, JJIsI CBOPXUHTAHTOB Mbl HMEJIH TOJNbKO CHEKTpajbHbie aBCoMOT-
Hble BeJuumHLL OJHAKO, MOKa MBI He MOXKEM HOJHOCTLIO DPAacCMOTPETh ITOT
BOIPOC, T. K. He HMeeM JOCTATOUHOro Marepuana MJIS 3TOTO.

Cpeanee orkionenae Mag—M:pe papHsiercst 20 3, KaK AT 3Be3]l A, rax
amra B. CiegoBaTelbio, CPEQHsS HUCIEDCUST TOUEK, COOTBETCTBYIONHX Mopr
B PEJYKUMOHHBIX KDPHBBIX, PaBa£0'34T0 CIENyeT CUATATL BIOJHE CCTECT-
BEHHBIM, €CJIM IPHHATh BO BHHMAaNHC BCe BO3MOXKHBIC OIIHOKH.

MuTepecHo GBTO Obl CpaBHeHHe HAIIHX ONpefesieHii aGcoMOTHBIX BelH-
upn ¢ ompeyesiennsivu [TeTpu m Maymsens 241 (Bugropmsa), T. K.
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STH aBTOPLI NOJB30BANHCh 3KBHBaJNEHTHOH wwmpuHoi Hy.B rtabmuue XI nmpu--
BeCJICHEI 3Be3/IBl, BCTPeYaloliuecs B 060HX HCCIeLOBAHHAX. :

Cpennee cHeTeMaTHUECKOE OTKIOHEHH® Mas—Mpnme OKA3aJ0Ch -0 1
£0.09(5) u 0¥ot0.09(10) as 3Be3] B u A, cooTBeTcTBeHHO. TaKoii pe-
3y/IbTaT BHOJHC BO3MOXKEH, XOTS Marepuas JJIs CPABHEHHs OUEHbL MaJ,
T. K. cucrema abcoumorThbix Beanunn llerpun u Mayuseasa He oriu-
YaeTCs OT CHCTEMBI TPUIOHOMETPHUYECKHX aBCOMIOTHHIX BEJIHUYHH.

Cpentee oTkioHeHHe Mas— MBuer 0Ka3aloch PaBHBIM =+ O Y4(5) &
+o0 ¥3(10) 0151 3Be3x B # A COOTBETCTBEHHO. )

Kax BuguMm, pesyabraTel cpaBHeHHS Mag ¥ Maucr TFOBOPAT B [I0JIB3Y TOTO,
UTO NpUMEHEeHHbe HAMH KPUTEDHH JJAl0T aGCONIOTHEIE BEJIHYHHbI, BIOJIHE CPAB-
HUMBIE C TeMH, KOTOpble NOMYYalOTC IPH INOJb30BAHHMH SKBHBAJCHTHBIMH
UIHPUHAMH BONOPOMHBIX JHHHH. O4eBHIHO 3TO OYEHb BAXKHO, T. K. OCBOGOXK--
J4€T Hac OT H3MepeHHs 3KBUBAJIEHTHBIX IUHPHH BOAOPOMAHEIX JIHHHH, UTO OUEeHb.

3aTPYAHHTEJAbHO H NPENATCTBYET MaCCOBbIM OnpeneJieHHAM abCONIOTHRIX
BCJNHUHH.

Ta6mana XI gbbromo

2 3Besna mp Cn Mg Mg,cn MB,cn
2 | gafobigamage HD HD TRT Bt 46

1| 8 Ori oMb B8p — —6M1 —4M7
2| g CMi 3.4 B8 —oM1 —+0 4 40,2
3| @ Leo 1 3 B8 —0 6 +o0.2 —0.1
4| A Aql 3.6 By “+o0 .7 “+o 8 +0.4
5 a Del 3.9 B3 4o 4 +0.3 “+0.3
6! 3 Leo 2 2 A2 +1 6 +1.6 +1.3
7« UMa 2 5 Ao c—1.3 +1 2 +o.9
31 0 UMa 3 4 .42 +2 o +0.38 +1.4
g9 | 13 Com 5.1 A2z — +1.5% “+1.5
10 | 16 Com 5.0 Az +1.6 4p.ez2 +1.4
11| aCVn 2 9 Aop 0.0 —0 2 —0 4 4
12 | ¢ UMa 3t Azp —1.2 +1 1 +1 1
131 ¢ Vi 3.4 A2 +o0o 8 1.7 +1.2
14 | « CrB 2 3 Ao +0.9 “+o0 2 +0.7
15 ¢ Her 3.2 Az “+o0.4 +1.4 +0.8

HTaK, H3 BCEr0 BBIIEH3JIOXKEHHOI0 MOKHO 3aKJ/JHUHTb, UTO NOCTPOCHHLIS
HaMH PeAYKIHOHHBIE KPHBble NOCTATOYHO HAJEXKHBHL. ’

§ 11. 3Be3nn Kaacca F

Kak ynmoMHHAJOCh BBILIE, HAIIM MHCTPYMEHTANBHBIE BO3MOMKHOCTH He
TIO3BCAANM HaM DPEIUHTh NOCTABJEHHYIO 3aJauy JJis 3Be3f Kjacca .

Heno B ToM, 4TO T. K. IJis] pAHHHX ¥ NO3J(HHX CHEKTPAJIBHBIX MONPASHese-
HHH MG uMeeM OOpaTHBIG APYT APYTY 3(PGheKTh a6COMOTHOR BEJUUHHLL, TO B
Kiacce F, XOTOpBlt pacroNioKeH MeXIy HUMM, OHH KOMIEHCHPYIOT Apyr
npyra. Bceiencreue storo addexr aGcosOTHOH BeNHUHHBI B CIHEKTpax 38e3[
Knacca I Bulpaken ouedn crabo.

OO6biuno 2Be3Abl  F  0OBEAHHAIOTCA CO 3Be3JaMH IO3AHHUX CIEKTPaJb-
HBIX [OJpa3felleHuil U K HUM [IPUMEHSIOTCA Te JKe KDHTepUH abCoJIOTHOH Be--
JAUYHHEL, YTO U K MOCHEAHHUM,
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Onpejie/ienne CIeKTPaNbHBIX A6COMIOTHBIX BeHTHK CJIaGbix 3Be3f... 8Y

Onnako, O man [19] o6benuuua TH 3BE3IBl CO 3Be3naMH Kiacca B

H A ¥ B KaUeCTBe KPUTEPUS AGCONIOTHON BeJIHIHHLL BOCIIOTb30BAJICST HHTEHCHB-
HOCTBIO BOZOPOAHLIX JiHHHE Bansmenp a.

BBuny Toro, yro npu Hawedr nucnepcuu TPYAHO OBUIO IPHMEHHTD- KpHTe-
PHH TO3[HHX CHEKTPANbHBIX KJIACCOB (METAJINUECKH® JIHHHH, €CIH He OBO-

PUTb O HO3ARHX moApaspenenusx F8, F9, rnouru me BUIHBI), Mbl peINHJIH
NOC/eN0BaTh I M A HY, T- e IPHMEHHTb JJis 3Be3n F  Tor e CaMBIi MeTox,
uro ¥ it B u A. Xors efBa 11 MOKHO GBLIO COMHEBATLCS B TOM, YTO JIMHHM#
BOZOpONa B clekTpax spesn THna F npakrmuecku oxaxyres HEYYBCTBHTEb-
HBIMH K abCOJIIOTHO BesMuHHe,

KpurepusiMu a6comoTHON BeIAYHELL CIYXKHIH COOTHOLIEHUH
A4220 " A4220

HB HY ) N N
Ionocka ¢ nenrpom A 4220 6bLra BbIOpAaHAa KakK 6GoJee CBOGOMHBIN OT CIeK-
TPAJILHBIX JIMHHH MOIVIOMEHHS yYacTOK CHeKTpa.

B ra6auue XII maercs cmmcox CTAHZAPTHBIX 3Be3/I.

3/1€ech, BBHY TOTO, YTO y HAC He BBUIO JaHHbIX katajora AW, npume-
HAIOTCA NaHHble KaTagora Illnesuurep a.

OnHako, KaK BHIHO, NOYTH BCE 3BE3B UMEIOT TPUTOHOMETPHUECKHE Ia-
paJLIaKchl.

B Tta6auue XIII IPESACTABJCHLl JaHHble HAGIIOICHHL,

PesysnbraTol n3Mepenuit u Bhlukcaenuii He noxasanu CKOJIbKO HHGYIb 3a-
METHOH 3aBHCHMOCTH MEXJy BbIIEYKA3aHHBIMH COOTHOIICHHSIMH u.abcomor-
HOH BenuyunoH (ueprex 10).

Hy:xno 3ameruts, uto HOJIyYEeHHBIH HAMH DPesyJbTar coraacyercs c pe-
syaprTarom O. . Buapsame [38] KOTOpas NpHILIa K 3aKIIOYEHHIO, YTO
B kjacce F  Bonopomuwie jimnuu IIDAKTHYECKH He YYBCTBUTEIBHBI K 3hdeKty
a6CcoNIOTHOH Besmuunsl. [Tlo 9. d.Buaspame pesyaprathl O MaHa mig F
8BE3J{ YaCTHIHO MOryT ObiThb OGBSICHEHBI TeM, yTo NpY H3MEPeHUH B JIMHEM Hy

TIOJIOCKH IMPUHOMH 23A,A ONHOBPEMEHHO H3MEPSIIHCh HECKOJNDLKO CHIBHBIX CHEK-
TpanabHBIX Jiunui Pt Haxomamuxes: mo6ausocTH Hy.

Hssecrno, uto y 3Be3q Gosiee HO3THHUX noapasnenendst, yem GO, Habo-
AaeTCA yBEJIHYEHHE - MHTEHCHBHOCTH BOMOPOLHbIX JHHAH, IPH mepexoge oT
KapJIMKOB K THIaHTaM OAHOIO M TOrO JKe NoJAKJIacca, T- €. 3[ecCh MBI HMeeM
ob6paTHOe I rapx-sdoexry sBieHue, Caenoarespho, MexAy A9 u GO gexur
o6nacTh, B KOTOPOI BOZOPOAHBIE JIMHMH HEUYBCTBHTENLHB K H3MEHEHHIO 26-
COJIIOTHOH BeaHYHHbL. QUeBHIHO HallH PE3YJbTaThl, TaKXKe KaK H Pe3yJbTaThl
Q. 0. Buabsum €, HOATBEPXKIAIOT, YTO 3Ta 06JACTh OXBATHIBAET BECh Kjacg

. B camom gerte, kax BUIAHO M3 ueprexka 10, maxe 3Besgnr FO He mokash -
BaloT Kakoro Jiu6o sdexra.
Hrak, no Beiuieykasanumy IpAIHHAM MBI DELUMJIH NOKa OCTABHTH 3BE3JIbi

F BHe PaccMOTpEHHA W CcHeJIaTh HX B Gyayiiem nipenmeToM 0COGOTO HCcCHe-
JOBaHHS,

o I

6. 3dm. sbhbagod, mdl. domem,, Ne 15
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Copetencnne CHeRTPANLIBIX 26COMOTHDIR BEJIHYMH CJa0bIX 3Be3[... 83

Tabanua XIL gbébomo

s | 3Besna ” Cn . )

é 82;7:’333‘ ‘ Q1900 1900 HDB HD ‘ Trpr - lijfTPPa AJB,CU

1| a Trl Thgy my | 4+29%6' | 3mG | Fg +o. 051" 008 | 42M1 | 2 MO
2| « Per 317.2)+4930 |1 9| Fs + - 009 4 | —3 3| —=1.1
31 o Lep S28 3|—1754 |2 -7 Fo — . 003 6 —_ —11
41 6 CMa 704 3| =2614/2.0] F8p| — , 019 9 - -3, 5
51 0 Gem 714.2| 42210 3.5 Fo -+ . . 060 5 F2:4 1 41,7
61 a CMi 734.10 4 52910 g Fs “+ . 291 4 | +2.8 | +3.2
71 6 UMa 926 2| 45208 |3 3 F8p | 4+ .o0%6 61 +2. 1| 43.1
81 ( Leo torr.1)+42355 | 3.6 Fo + .o0I10 6 | —1 3 +1.2
9137 UMa " 11028.7] 45736 | 5.2 Fo + .033 11 +2.8 | 42.7

«10 | g Crv 1226 9| —15-39 4.4 Fo + . 056 8 +3.2 +3.0

1T 198 UMa 1256 4| -+s5654 | 4. 9| Fo -+ .o030 10 | H2.3 | 42,1

12 | PGC 3511]1330. 0 43742 | 5.0] Fo -+ .o19 -6 | 7.4 42.8

“13 j25 CVn 1233 0]-13648 |4 ¢ Fo + . o027 6 | +92.1 +1.8

14 | v Boo 1342.51 41757 | 4.5| Fs | + . o6z 71 +3 4| +3.6

15 | i Vir T410 81— 531 4.2 Fs -+ o042 7 +2.3 +2.6

16 | 0 Boo 421 8| 435219 | 4.1 F8 + - 068 790 +3.3 | 3.4

17 | o Boo 1430.3] 43011 |[4.5 Fo 4+ . 062 6 3.5 | +43.2
18 116 Lib 1452.0[~ 346 | 4.6 Fo + . o040 5 +2.8 | +4+2.0

19 | o Ser 170+ 116 | 4.8 Fo 4+ - 038 6 | +2.7 | 42,4

20 QSer I7585.2 | — 341 | 4.6 Fo + . 042 5 2.7 +2 6

21 | § Aql 1I920.5 |4 255 1'3. 4| Fo + .054 6 +2.4 1 +2.0

22 | y Cyg 2018 6| +4+3956 | 2.3 F8p | — | 004 7 — —3.2

231 Peg Ja241.7 ] 41140 | 4.3] Fs | + 049 71 +2.8 3.2

Tabama XU gbbomo

& i e

=D

5 g—:_,c Jara O6nexr KCIOZULUA Z
. 18 & Cpemuee
2 f‘ncg osbomo adogito adb3mdons b3Bmoom

258

! L N

I} 2386 | 1.IV.1948] @ CMi 308+Im+308+2m+2m303+3m205~ 57°34"
2| 2387 " { Leo 2+ 3mt-Sm+ Tmt-10p .27 52
312393 3TV © Boo Sm‘}‘8m+10m 28 21
4| 2395 | 7.1V, ¢ Boo 3mtSmt-Tmt-10, 13.20
S| 2396 »w |1 Vir 3m +SmA-Tm+ 10mt-12,, 48 47
61 2414 (13.JV. ¢ Ser 3mFSm+ 7mt-10m4-15,, 47 56
712517 130.VII. 7 Cyg 3°s+1m+1m306‘+2m+3m 16 00
81 2563 | 5.X. a Per {305+ Im305+-2m305+ 5 25 50
912573 29.X. $ Peg { 1m205-+4md0s+61+-8p 305+ 115 30 04

10} 2575 » ¢ Tri 1m3°s'+3m+7m+9m, 13 05

11} 2577 » a LEP Im+2m+4m+6m+9m 59 36

12 2590 [31.X. 0 Gem Tn43m+5m~+8m 2T 34

131 2591 » 0 CMa 303+1m+2m+303+5m 67 59

14| 2665 |21.1L1949 | § Boo Im~+2m+4m~-6m=4-8,, 23 04

15| 2710 [23.0V. 9 UMa Ios+353+353—|—45_9—{—1m103+zm+3m 17 15

16| 2711 " 37 UMa It Im~+-20m 1051214 105+ 3+ 412305 18 22

171 2712 " 7 Crv 188+183+3os+xm+1msog+zm53+3m 57 47

18 2713 » 128 CVn, PGC 351102504555+ 1m250 + 2m-t3mol-Sm30s 714

19 3075 [17.IV.1950[16 Lib 30s+2m+40s—l—lm203—i—2m3os+3m+4m 46 17

20| 3076 » o Ser T t-2m~+ 3m—+t-4m—F Sm + Im~2m+1Im30s | 40 37

21| 3078 123IV. 178 UMa Im~+1m3054-305 + 3m—~4m 305 19 47

22 3082 | N d Aql . 103+zos—f—3os+4os+503+1m+1m303 48 29

| .
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§ 12. Onpenenenue aGCoMOTHBX BEJHYHH NPOrpaMMHBIX 3BE3J]

[Ipexpae yeM NPHCTYNHTb K ONpeleNeHHIO aGCONMIOTHRIX BEJHYHMH MpOr:
PAMMHBIX 3Be3J, HYXKHO OBLIO BBISICHUTH C/IEAYIOLIHS BOMPOCKL: KaKoBO BJIAS~
Hue (poHa, KaK BeJMKH OWHMOKH THAMPOBAHKS U oHOKY 0Js. DTH BOMNPOCH
He CTABHJMCh Jif CTaHAADPTHBIX 3BeSJ, T. K. JUisl HUX NPUMEHSIHCH KODOTKHE
SKCIIOSMIHH M K3006paKeHHs NMOJYydaNHCh BCELAA OKOJO UEHTpA MIACTHHKH:

Barusaue ¢ona M yke yJOMHHANH O TOM, HTO HEraTHBEL IR
momanex KantefiHa, T. € LI HCCNE[yeMblX 3Be3ji IOJYHANHCh C SKCHO3H-
LMSIME OT | A0 2-X 4acoB, NO3TOMY (POH NOCHEAHHX 3HAUHTETLHO OTJIHYAJICSE
OT (oHa HEraTHBOB CTAHLAPTHBIX 3Be3J. ] : _

FECTeCTBeHHO GBUIO NOCTABHTb BOMPOC—BHIZBIBACT JIM STO OTJIHMYHE doHa
KaKylo HEGYAb OLIHOKY CHCTEMATHYECKOro Xapaktepa B eripe/ie/leHHH a6coioT-
HbiX BEJHIUHH MCCTEAyeMbIX 3Bes]l HJIM HET, T. ©. HyXKHO JH y4dTbIBAThH ¢oH.

Brar Bonpoc 6euT nocrasied emme H. b. Kanauganse [29. B croei
paGoTe aBTOP IPHIIEN K SaKJIOYEHHIO, UTO HYNHO VUHTBIBATH (POH U NpHMe-
HUJI CJIeJYIOMHUH NyTh: OTCUET Ha CHeKTPAaJbHOH JIMHWM 7; . CPABHHBAETCs He
¢ oTcueroM (hoHa 71¢, KaK OOBIYHO, 4 C OTCUETOM HE3ACBEUEHHOTO Mecra mJa-
cTUHKY #,. T1o 3nauenusm Ei=1000 "1 3 E»=1000 "% us xapaKTepucTH-

e e
yeckoli kpupoit Gepyres 1gly u lgl, coorBercrBeHHO. PasHocth. Li—I; naer
HHTEHCHBHOCTD JIHHWH, CBOGOJHYIO OT MHTEHCHBHOCTH (hOHA.

B macrosuiell pa6oTe Mbl He NOLUIK [0 STOMY MyTH MO H3JOKEHHBIM HIXKe
cooBpaxkeHusM. BrpoueM H H.B. KananHjgajgse pelluia BIOCACACTBHE
OTKA3aThCs OT Hero. JLeJo B TOM, 4TO YUMTHIBAs (OH 3THAM croco6oM, MbL NTPH-
XOJMIH K CHJIBHO OTJMYAKIMUMCH JAPYD OT Apyra pesy/bTaTaM 1O NOLydeH-
HEIM C PasHBIMH sKcriosumuamu (1—2 yaca) HeraTHBaM OJHOH M TOH Ke ILIO-
manxu KanreitHa, YuuThiBas (OH BbIlIEyKa3aHHbIM IyTeM, Mbl JIonycKaeM
omu6Ky B OleHKe HHTEHCHBHOCTH doma [, TaK Kak NOCTeJHfs nonajpaer B
0BNACTb HeMOAEPIKeK XaPaKTePHCTHYECKOH KPHBOM. OueBHIHO, HOIyCKaeMas
omubKa B OLEHKe HHTEHCHBHOCTH (oHa I, Oymer pasHOH B PASHBIX CIyHadX,
YTO ¥ BEI3bIBAeT Hecoryiacue pesynbratoB. OIHAKO noc/le/(Hee He HMEJIO MecTa,
KOr/Jia MBL POJeNali Ty Xe paboty Ges yuera (pona. [TosToMy MBI [IPEANOUIH
B naHHOH paGote 0GoiTHCh Gea yuera (hoHa. JIist OKOHYATENBHOTO YOeKIEHUA
B CHPABEUIHBOCTH 3TOrO Mbl NMPOJAENAJA KpOME TOro crepyomyio pabory.
Jlns crangaptebix sBesy 2Lac u4Lac, XoTopbie OJXHOBPEMEHHO [OJIy4alTCa
Ha TUIACTHHKE W JJIst KOTOPHIX MBI HMEJNU HErarun Ne 2866 (cm. tadmany 1),
TIOJIYUEHHBIH ¢ KOPOTKOM 3KCIO3HIMeH (nocnexoBaTeIbHOCTh HECKOJIbKUX H30-

" GpajKeHMil CIIEKTPOB C Pa3HBIMH SKCMOSULMAME; CyMMapHas skcro3uius 9
MUHYT), Mbl CHSJIH TIOBTOPHBIH HEraTHB Ne 3921, Ha KoropoM TaxxKe ObuIa |
cororpadupoBaHa OHA W3 HCCJIENyeMbIX ILIOMAaN0K Kanrefina ¢ 2-x yaco-
Boil sKcmoaunuedi. VaMeperne NS YIOMSHYTEIX 3B€3J( HeraTuba Ne 3221 6es.
yuera (OHa [aj0 TOYTH TOXKJECTBEHHble C HEraTHBOM Ne 2866 pe3yJbTaTh
(rabnuua XIV).

10 OKOHUATENBHO NMOJATREPKAAeT 0GOCHOBAHHOCTD HAIIHX BBIBOIDE. Oune-
BHJHO, 3TOMY GNATONPHATCTBYET TO OGCTOATENBCTBO, UTO MBI HMEEM Ielo Co
CpPaBHHUTEJNbHOH criekTpodoTOMeTpHEf, Te CPaBHMBAEMEIS JHHHH Ha-
XOISITCA HA OJHOM M TOM JKe M306pa)KeHHHu CIEeKTpa H OUeHb G/H3K0 APYLT
oT Apyra, T. e. 06pasylTCs B TOYHOCTH B ONHHAKOBBIX YCJIOBHSIX.
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3aMeTHM, yTo KaK yxe YIIOMHHAJIOCH, MBI BC® JKe CTapaJinch Tak o6paba-
“ThIBaTh (oTorpadpuuecky doTonnacTHRKH, 4yTOOb (JOH Ha HEraTHBax GbLI 0"
BOSMOMHOCTH cNab. '

Tabanua XIV gbbomo

2Lac { 4Lac
__[__ VNE Herartusa Ne Heratusa
£ 2866 | 3201 2866 | 3221
J
NL 1.51 150 1.24 1.22
Hy .
| |
_IYi 1.68 1.58 1.30 1.32 .
Hp ‘
{\1,3_ L7617 1.34 1.42
He j

I i

Owuodra ruguposanns Tak kak CIEKTD TIPOCTHPAJICS HA ILia-
CTHHKE 110 HANPABJEHUIO &, a paclUnpeRHe Mbl IPOH3BOAMIN 0 &, TO 31eCh
HMeeTCs B BUAY MHIUPOBAHUE IO CKJIOHEHHIO.

Ilepementenne 3pesnbl M0 5  MoOMeT BLI3BATH pedpakuus u HenpasHIb-
Hasg yCTAHOBKA HHCTPYMEHTa. DTH BONPOCH. HAMH yiKe GbLIH PaccMOTpeHE!
(em. § 3). Ecan BenomuHTH Bee BBIIECKA3aHHOE, TO HYXKHO B3aKJIOYMTh,
YTO HUKAKOH 3aMETHON OWUMGKH IHAMPOBAHUS MBI He MOLJH HMETh. DT0 MOMK.
HO TIOATBEPAUTE TAKAKE HCXOUS H3 CHeAYIOUIHX COOOPAKEHHUE: ecld HMeeTcs
OLHOKA THAMPOBAHNSI, TO OHA JOJKHA CKA3HIBATHCS Pa3nHYHO I/ TIJIACTHHOK,
NIONTy4eHHbIX ¢ PA3HOH SKCNOSHIHEH H B pasHble HOYH, OJHAKO 3TOCC HE Ha-
BI04aJ0Ch.

Omubxa noxs. Kak yxe ynomsmyro, dbororpaduposanue nponsso-
ARIOCL HA IACTHHKE 9X12 ¢M, 94TO COOTBETCTBYeT Ha Halley HHCTPYMeEHTE
moma 50X 7°, TIpexsie 1eM MPUCTYIHTD K H3MEPeHUsIM, HYKHO OBIIC Olpe-
AENUTL TOJAHOe IOJIe IUTACTHHKH. \

Hast sroit neau, aas KA 41, s KOTOPOH OBl HAKOIUIEH HabJI0maTeNb-
HBl MaTepHas (McclelyeMas TUIOMIAnKa), A06AaBOYHO GbLIH HOJIYYEHEl Hera-
ruBbl Ne 2548 u Ne 2580, epeMernnas UeHTp NaHHOH IJIOWALKH 1O & M 1o 5,
COOTBETCTBEHHO, T4K, UTO TE 3BE3/(bl, KOTOPhle MOJMYYATHCh B ONTHYUECKOM
UEHTPE HeraTHBad, B IIOCAEAHAX CIy4asX hacHONONKHIHCH Ha Kpasx IIaCTHHKH,
Hamepenus 110xasaii, 4To TOAHOE TIOJe HAACTHHKH JIsi NAHHOM PaBoTEl MOK-
HO CuMTaTh NpOCTUpaloMuEMes Ha 5YX 50, 31ech, OiHUM M3 61arONPUATCTBYIO-
WHX GakToB SBISETCS TO, UTO Mbl HMeeM JeN0 ¢ H3MeDeHHeM YYacTKOB
‘CIIEKTpa MIHPHHOK = 18A.,

Cnekrpanbuas kaaccudukanus Ko BCEMY ~ CKa3aHHOMY
HYXHO 0GABHTH €llle OIHH BONPOC, KOTOPBLIY BOZHHK H s CTaHIAPTHBIX
3Be3/1. ITO—BONPOC O CHEKTPAIBHO} KiIacCH(PUKALHU HCCHIelyeMBIX 3Be3I.

Hawmu yxe 6bu10 YHOMAHYTO, UTO METO[, KOTOPbI# MBI NpUMeHSeM LI
Onpefenenns aGCoMIOTHBIX BEJIMYHH 3Be3f, TpeGyeT TOUHOI CIEKTPANBLHOU

KAaccuduKauy nocaenuux, g CTAHJAPTHBIX 3BE3JL STOT BONPOC yiKe OblLA
PACCMOTPeH HAMH. ~
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[MokaseM Kak OBCTOMT AeJO C HCCHeLyeMbIMH 3BesfaMy B- IUIOMIALKAX:
Kanrenna. : S

OueBM/IHO, 3AECH Mbl He MOLJH TaK IPOCTO OCHOBLIBATHLCS HA Kiaaccupu-
kauuy FID, T.X. B Hell 115 cJla0bixX 3Be3/i yalle Monajaircs rpy0ble OIMMOKH..

OJiHAKO, Mbl MOTJIH IPHMEHHTD KJIACCH(UKAUHMIO 3BE3/L B>D, TeM 6GoJee,
WTO KAK MBl yIKe BHJIeJIH, OHA OCTaBJsieT :HaC B TOH e CHCTeMe, KaKylo Mbl
MMEJH IS CTAHNapPTHHIX 3Be3J—B cucrede HD. Ho Mul peluau H3MepATh BCEe
apes3nbl Tuna BH—A7, Haxojasiiuecs Ha “FofHoM IHoOJe MJIaCTHHKH (5°X5%:
i TakuM 06pa3oM BHIXOAHJHM H3 TOM o6nactu miomanku Kanteitna, JUIST KO-
Topol Haercst Kiaccuduxanus B karajore BSD: sra. mocienHsis o6aacTb—
3.5°%3.5°. B nocjejHeM ciyyae Mbl MMeJH BO3MOKHOCTE: [ONDb30BATHCS TOJb"
ko xnaccupuxammesn HD 1 yToGHl yCTPaHHTh TPyGbie oHOKH, KOTOpble
yame BCTPEYAOTCs IS cna0bIx 3Be3k, PeLIdiH neperJaccHpUIUPOBATL BCE”
3Be3[bl B HCC/ELyeMblX INIOIATKAX KanTeitia 1 Te, JJisi KOTOPBIX HMesach.
xaaccudukanus B BSD. [Ipu 3TOM MBI MOJL30BANHCEH 0BIIIeH3BeCTHRIMH /
KPUATEPHAMH CIIEKTPANPHOTO KJjlacca npu apBapacko# kiaccuuranug, B roM
cayuae, KOrfa DasHHIA MEX[y HalluMH OnpeNeNeHIMU 1 ONpeNesICHUAME:
BSD wmm HD 6suia B mpefesax ORHOrO HOJKAACCA, MEI OpaJiu MX CIeK--
TpasibHbIfl Kjacc, a IpH GONBIION pasHUIE (TaKWX CIydyacs GBLI0 HEMHOTC)
opanu cpenmioro. Ilonpasymesaercd, yTo TaM, e y Hac Obuia gnaccuduKa-
ns  BSD,  cpaBHeHue IPOHCXOIHJIO C HOCTeAHMM ,HeCMOTps Ha TO, HTO
menach u knaccudukanus HD. [lenanoch 510 HOTOMY, yro Ha Halu ompe-
nelieHisl Mbl He XOTeJH NOJIOXKHTBCA MOJHOCTHIO, He WMesi B 3TOM JeJse Hmpo-:
BePEHHOTO OIbITA.

TakuM 06pa3soM MOXHO NPEINONOKHTD, UTO H JUTSE MCCIIelyeMBIX 3Be3/L,.
TajoKe Kak ¥ ISl CTaHZApTHBIX, olIHOKa CHEKTPajJbHOTO Kiacca He TpeBbi—
[12eT OHOrO MOoAKJIacca. B pelKoM ciyuae OHa MOYKeT JOXOIHTh A0 2-X TMOA-.
KJIACCOB. :

K BblLIeCKA3aHHOMY MOIKHO JJOGABHT ellie CJefyiolee: METOL MpHUMEHEH
Hbgi HaMH IS OTIpefieTeHHs aBCOMOTHBIX BEJHIHH 3Be3JL OCTABJseT BO3MOX-
woeTh B MOGOe BpeMsi, KOIa OKaMeTcsd, uTO JaHHas 3Be3jla, Hampumep, HE
tuma A3, a Ab, mpupaTh e aGeOIOTHON BEJMUMHE, MOJyYeHHOH HAMH HpH
PeIOJIOKeHHH, UTO 3Ta Grura 3pesna Tuna A3, IONpaBKy, COOTBETCTBYIOILYIO!
rany Ab. .

3mech e 3aMeTHM, YTo IONpaBKa 26CONIOTHON BEIMYHHEL, COOTBETCTBYIO-
I1asi OHOMY TIOLKIACCY y HAC MOJIydriach paBHOo#t +o0%2, JIdA B5—AQ0wm
ToMa, st AO—A7. Hikryue sHAKH ciepyer OpaTh mpu TEPEXOne K GoJiee
TIO3AHEMY CIEeKTPaJbHOMY noZpasNeNgHIIO, YeM JIaHHas 3pesia HaoGopoT.
Mexons oTciofia, B HalieM TpUMepe, X AGCOMOTHON BeTHUKHE, IOJydeHHOH
i A3 HyXHO IPHOABHTE -0 "5, 4T0GH TONYUUTH AGCOMOTHYIO BETHYHHY,
cooTsercTBylonlylo A5. '

ITociie BCEro BEIIIECKA3aHHOTO MBI MOYKEM nepeiiTH K BONPOCY 06 oIpe--
JlefeHHH aBCOMOTHRIX BeJIMIHH [POrPaMMHbIX WJIH MCCIeyeMbIX 3Bes] B e~
cTH TUolamKax KantedHa. :

Tlns ofitergeHns paGoTHI Ml COCTABHJM TABNUIE, TONB3YACH PEAYKI~
oHHBIMM KpHBBIME 5, 7 # 9 H onpenensi a6COMOTHbIC BEJHITHET Henocpes-
CTREHHO [0 3TUM TalOnHIAM. S

V yac 6p1a BO3MOKHOCTD MONYYHTD LT Ka¥kjoii 3Be3jBl. TPH, a B CIy-
yae speay AD ¥ TIO3JHHX CTIEKTPaJbHBIX THIIOB,—J(BA OTpEJeIeH s 0 OXHOMY
cHuMKy. Ho MBI MONB30BATHCH HE MeHee yeM TpeMsi CHUMKaMH JJId Ka 1o
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TUIOMLAAKH, TaK YTO IJIsE KAXOH 3Be3jibl Mbl MMeNH BO3MOMHOCTL HOJYUHTH
O unu 6 (B ciryyae spesn A5—A7), a uHorxa u Gosiblle OmpeneneHuii a6co-
sitoTHEIX Beauuud (quia KA 20, 41 y Hac Obulo 110 4 HeraTHBa).

' HyXHO 3aMeTUTb, YTO B 3aBHCHMOCTH OT 3BE3JHOU BEJMUHHBI He HA BCEX
HeraTHBaX JAHHOH ILIOMAJKHM M3MEPSUINCh OJHH ¥ Te Xe 3Bedlbl, T. K. NOC-
JieHHe CHHMAJHKCh ¢ PA3HBIMH 3KCHOsSHUUsSMH. [loaToMy Mbl HMeem MeHblUe
onpefeNen il Ui 3Be3N AAHHOH IIOUIAJKH, ueM JIOJKHBI Obuid Obl HMeTb,
CYAsi 110° KOJMUYECTBY NOJYYEHHBIX HETATHBOB U HHUX.

Tax Wiu HHAYe, B LIECTH IMOMIafkax KanreiiHa HaMu ompejeseHbl adco-
JOTHBIE BeJuMHbL 176 sBesn B u A (rabanma XV).

Owubxa omnpegeneHus abcolwTHON BennunHb Kax
YIIOMHHAJIOCH BBIITE, JIJISi KaXK/AOH 3Be3/(bl Mbl MMEJIH HECKOJIbKO OLpejeeHHH
a6COMIOTHO} BeJIHUMHbI (pasiduHble peflyKUHOHHble KPHBBIE W PA3JIHYHBIC HE-
raTHBbI), apu(pMETHUECKOE CPeHee KOTOPBIX NPHHMMANOCh 32 OKOHUATeNbHOE
3HayeHHe AGCONIOTHOH BeJHUHMHBL

C 1eJibl0 BBISICHEHHS TOYHOCTH HAIIMX ONpeleJeHuil Mbl BEIMHCIHIH Be-
POSATHYIO OWIHOKY CPelHero apHpMeTHYecKoro, MPHMEHs:I dopmyay:

P=:l:o.674'a/ n—(f[ji]l) )

rae [M] cyMMa KBajpaTOB YKJIOHEHWH OTAEJBHBIX OlpEIeTeHHH OT apudme-
THYECKOTO CPEJHEr0, 4 7 WUHCJO ONPEACJeHHI. o BBIMHCISIOCH AU KaXIok
3BeaJ[bI OTHEIBLHO (AecsiThiil cronbeir Tabaunpl X V). M3 psana xe ero sHayeHHH
6bUla BLIUMC/IEHA CPENHSs BeposTHAs OWMOKa OTpe/eNenns abCoNIOTHOR Be-
JIMUMHBL [UIsl Beero Katasiora. OHA OKas3anacb PABHOML:

p==0%09

D10 yKasLIBaET HA OTAUUHOS BHYTPEHEEe Coriacue aGCOMOTHEIX BEMUUMH, Oy~

; .
N, N: N,
‘ yaeMbIX 110 DasJHgHbIM PeAyKUHOHHBIM KPHABBIM —~, —, —-* | H IO pasJjui-
H'\( Hs He
HbLIM HeratvdBam.

§ 13. Katanor aGcoNOTHBIX BEJIHIMH M MCTVHHBIX paccrosinumid 176 3Besj
knaccos B u A

, B xkarasore (rabauma XV) 3Besnsl pacloJioXKeHbl 10 BO3PaCTaOIuM
IPSIMBIM BOCXOXKIEHHSIM. :

B nepsom cToJOLE AaHBl MOPSIKOBEIE HOMepa 8Besll, BO BTOPOM H TPeTh-
eM-—HOMepa miomanox Kanreiina m HoMepa spess no xatanory BSD. He
BCe 3Be3[bl HMeloT Homepa BSD, Tax kak Hamu Oblid OHpeJeNeHbl, KaK Yo~
MUHAJIOCH BbIle, aBCOJIIOTHbIC BEJIMUMBLI M TaKWX 3Be3[, KOTOpHle He BXOXH-
au B Karajor BSD.

B ueTsepTOM CTOJOIE NPENCTABJIEHBl HOMepPa IO KaTajlory HD. B nsitom
¥ IIeCTOM CTONBIAaX——KOOpAHHATH 3pesy s 1950 rona. .

HyKHO 3aMeTHTb, YTO ITH KOOPAMHATHl MBI BBIUMCIHJIHA, NOJB3YSCH KO-
opaunatamu 1900 roga us xarajora HD u raGaunamu npeueccuu ITeTe p-
ca [39]. Beiunc/ieHus IPOU3BOJHINCH ¢ TAKOH XKe TOUHOCTDIO, C KAKOH JHaTCs
KOOpAMHATHL B KaTajore HD. flns spesj, KOTOpHle He BKJIOUEHbl B KaTaJloOF
HD, Mbl MOJB30BAJHCH KOODAMHATAMH H3 KaTajora 85D.
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B cenpMoM CTOJIGUE NAOTCH BUSyaNbHHIE BeAHUMHBI 3BE3J [0 KATAROTY
HD. Ma ucnoas3oBasiy JaHHele Katajgora HD noTtoMy, 4to BO-IiepBHIX, BHU-
syasibHble AGCOJMIOTHbIE BeNHYHHBI ONMpeXeJIeHH HAMH Ha OCHOBE BHIRMMAIX
PHIYaJBHEIX BeJIMUMH SADKHX 3Bes] W3 Katajora HD H, BO-BTOpBIX, y HAC
M He Gbin0 APYrEX HAaHHBIX.

Ilpu ynotpeGreHun NaHHEX xatajgora HD HyXHO NOMHHTb, YTO CH-
cTeMa BH3YaJBHBIX BEJMYHH 3Be3]l B Hem HeonHopopHa. OHa MeHsercs B 3a-
BHCHMOCTH OT 3BesfHOli BeqMuMHbl. ONHAKO, AJA APKHX 3Be3n (Ho 5™) cu-
cTeMa He MeHSeTcs, BCISACTBHE Yero Mbi MOXeM CKa3aTb, UTO OIpe/elieHHble
HaMK a6COJIOTHDBIE BEJHUHHBL JAl0TCA B OJHOH CHCTeMe—CHCTeMe BH3YaJsIbHBIX
penuuuH spkux 3sess HD.

Ting 3Besn, He Bxomsunux B katajor HD, paiorcs ¢ororpaduueckue
BeJHuKHE o Katajory BSD. [lis Toro, 4ToGH! OTJIHYHTE HX, OHH NMOMEIIEHk
B CKOOKH.

B BoCbMOM CTOJGLE MPUBELEHEl CIEKTPHI 3Be3][ COOTBETCTBEHHO 10 BSD,
HD, A6 (maumm onpeneieHus) i AG'. TlocnenHHe NOMYYeHbl KaK OKOHYATENb-
Hble 3HAYEHHs, KOTODHIMH MbI H NOJb30Basnch (cM. § 12).

B jeBsToM cTONGIe TpHBEAEHBl BH3yajbHble aOCOJIOTHbE —BEJHYAHDL
sBesji, onpelleieHHble HaMH. B lecsToM CTONOLS—BEPOATHBLE omubKu onpe-
Jleyetust aGCOJIIOTHBIX BeJIMYHH ISt KaX 10k 3Bes/bl. B ofMHHaN1aTOM croabie
—YHCIO ONpejeNieHrii aGCOMOTHRIX BEJUYHH JUIS JAHHOW 3BE3/Bl, IpHUEM B
CcKOGKAX JAHbl YHCIA TIACTHHOK, HA KOTOPBIX GbLIM OCHOBAHBI OTpPEIECHHS.

B aBeHaliaToM CTOJIOIE JAIOTCH PACCTOSIHHS 3Be3Jl B MapCeKax, BhIBe-
JeHHbie U3 JAHHBIX HACTOSIIEr0 KaTajlora C YYeTOM BJIHSIHHS MEXK3BE3JHOIO
NOIJIOMIEHUS CBeTa, T. € HCTHHHBlE paccrosnus, Tak Kak B HampapleHHsX
B3STBIX HAMH IJOLIAJO0K Kanrtefina HMeOTCs MNOJiHbie HCCIENOBAaHHA INONNIO-
nienuss E. K. Xapanse [31], To Mbl peniuin BOCHOJNL30BATbCS STHM H BEI-
GHCJMTh HCTHHHBIE PACCTOSIHHS, COOTBETCTBYIOIME® BHIWMBIM DACCTOAHHIAM,
NOJIy4eHHBIM M3 HaukX JaHHBX. Tem Oojiee, 4To B3sAThle HAMHU IJIONTaJKH
Kantefina (Tabamna XVI) pacnonoxeHst oueHb OIu3KO K rajaKTHIEeCKOH
TIJIOCKOCTH H, CeJOBaTe]bHO, BUAMMbIE PACCTOAHUS MOLJIH ObiTh 3HAUUTETHHO ‘
HCKaXKeHbl MOTVIOLIeHHeM CBeTa. :

B uccoenopamin E. K. Xapanse [311 nawores kpuBble 3aBHCHUMOCTH
LBETOBBIX M3GBITKOB OT HCTHHHOTO PACCTOAHHSA JJIsl Kaxkjo# mioumanxku Karm-
teitHa (KA [-43). Ma6piTky 1BeTa JaHbl B HHTepHAUHOHABHOH cHcTeme, TTo-
3TOMY JUIS BHIUHCHEHHS BENHUMHBL 7, T. €. (akTopa, MPHBOASIIEro H3GHITOK
1[BETA K TOJHOMY TOTJIOUIEHHIO, MBI BOCHOJb30BATHCH 3¢ (heKTUBHBIMH JJIHHA-

MH BONH JJI Ap H Aps B HHTEDHAIHOHAJILHOH CHCTEME. ITo Cupcy H#
IOxoftHep OHU PaBHSIOTCH, COOTBETCTBOHHO, 24270 1 A 5430, uro maer
[l Y, TPHBOLSLIEro M3GHITOK LBeTa K MOJHOMY BH3YaJIbHOMY TIOTJICLLIEHHIO,
spayenne vy ==3.7. Ecjiu NpUHATb BO BHUMaHHE HeliTpalpHOe NOTJIOLIEHHe
TO JJif TIOJIHOTO yueTa IMOIIOIeHHs MOXHO JIONYCTHTD Y PABHRIM 4.0. Tocnen-
Hee 3HauyeHHE Y U OBLIO NPHMEHeHO HAMH. : :

3uas sHaueHne YCE B 3aBHCHMOCTH OT HCTHHHBIX paccTosiHHi B Ham-
paBJIeHHsIX IPUMeHeMbIX HaMH TUIOIa/loK KanTeiina, Mbl MOTJIH HPOH3BOJHTD .
BBLIUHCAEHAS PACCTOSIHHE C yyeToM HOTJIOMIEHHs 1O tdopmye:

lgr=o0.2(m—M—vyCE)+1

IMpumensis 5Ty opMyny HYKHO TOMHHTB, [TO vCE naercsi B HHTEPHALHO-
HanpHOH cucreme. Ecou m u M Gblni 6bl B OJIHOI onpefeNeHHON CHCTeMe, TO
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st m-M He uMeso 6bl 3HaYeHHs KakKas MMEHHO 9Ta CHCTEMA H MBI MOIVIH Ohl
He NPHBOAWTbD UX K HHTEpHAUHOHAJBHOM CHCTeMe. Ho, Kak MBI yIOMHHAH,
-CHCTeMa BH3YaJbHBIX BeJMuMH 3Be3l B katajore HD wMenstercs B 3aBucu-
MOCTH OT CaMoOii BEJHUYHHLL. )

Tabanua XVI gbédomo

t

KA 1900 31900 l1ago b1900

(]

X 20 okqom . | +45%20 88° —17°
2! 22 2 38 445 10 111 —I3
3] 23 339 | +4500 120 — 7
41 25 5 37 44 50 133 + 9
g 26 6 36 +44 50 138 +18

— 8

41 21 §0 +45 00 61

B craree II. II. [Tapenaro «Hlkans u xaranorud 3Be3/IHBIX BETHUHH»

[40] parorcs TaGJIHIBL, 10 KOTOPBIM HYXKHO HCHPABJSTh BH3YaJbEbIE BEJHUHHDI

HD, u4To8bl cuMTaTh HX NPHUBEIEHHBIMH K HWHTePHAIHOHANLHON (POTOBH3YANb-
HOH 1wKaje. Ecad TpHHST, BO BHHMAHHE, 4TO B ~HaUleM Kartajore

Kax abcoJIIOTHBIE, T4K W  BHAWMble BEeJHUMHBl JAKOTCI B JEeCHTHU-

HbIX JOAAX, TO H IONPABKU JOJKHBI OBITH B3SITEL C TOYHOCTBIO A0 JECATUUHBIX

efnHMN. B TakoM ciyuae IS CTAHJAPTHBIX 3Be3l 10 5™ (BKJIIOUHTENLHO) Mbl

HMEeeM #en="wiy;—O0.1 U, TAaK KaK a6GCOJIOTHBI® BEJHYHHBL ONPEJEITIOTCA Ha

OCHOBE 3THX 3Be3[], TO MBI GyieM HMeTb:
Mjpy=Mp,—o.1.

B

“Y1o KacaerTcsl HCCJAedYeMbiX 3Besf (7 ™0—10 ™0),—mJig HUX MNPHAETCS] HOJE30-
Baibes TaGmuneir XVII
[Toap3ysch STUMH HAHHBIMH Mbl TIPUBEJH 1 U M Haulero kaTaJjgora K HH-
TepHAUHOHANBHOH CHCTeMe.

Ta6auna XVII gbéowo

My Mige
7 ®mo— 8 Mo - mpg+o0.1
8. 1— 9,0 Mmes—+0.2
9.1—10 O Mie—+0.3

WiTtak, MBI MMeNM Bce NaHHBIE JJIs BBIYMCIEHHs] HCTHHUBIX DACCTOTHLH
1o BHINEyKasaHHOH ¢opMyse. BhuHCIeHHe NPOM3BOAMNIOCH clelyrounm of-
"Pa3oM: 1O BUAUMOMY PaCCTOSTHHIO m-—M, HAXOJMIOCH COOTBETCTBYIOISE eMY
zHauenne YCE. OueBHIHO, MOJB3YACH NMOCHENHHMM, IO BHIIEYKA3aHHON (GopMy-
Je rojyuaeTcs MHHHMANbHO® 3HAYEHHe HCTHHHOTO —DAcCTOSHHA r—r . Ecmi

HCTIONb30BATD Teleph 3HaueHue yCE  COOTBETCTBYIOUIee HaliIeHHOMY r, TO

~OHO 1aCT MaKCHMaJbHOe 3HayeHHe r—r'.
TakuM 06pasoM, myTem TpPoS U NOCHELOBATEJBHLIX NPHOIMKEHUH, TIB-
“TOpAS NOCJeNHMe IO HECKOJIBKO Pa3, MBI IPHUXOAUIH K PACCTOSAHHMIO, JJIT KOTO-
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OnpefiefieERe CNEKTPANBbHBIX A6COMOTHBIX BEJHTHE cnabblx 3BESK... 95

-poro coorBercTBylontee yCL 1aBano 510 Ke paccrosinde. OueBHAHO, B TAKOM
-cJtyyae TOJTyqalioch MCTMHHOE PAcCTOSHUE, COOTBETCTBYIOUICE JIAHHOMY t-—M.
TakuM [yTeM HaM¥ BHIYHCIECHBI HCTHHHbIe DAcCTOSHHS JJIs BCEX SBESL . .
HALIEro KATaJlora, 3a WCKJIIOUEHHeM TeX HeCKOJIbKHX 3Besll, /i KOTOPhIX HE
VIMEJIOCH BHIMMBIX BH3YAJbHBIX BEJIMUUH, T. K. OHM He OBLTH BKJIOYEHBI B Ka-

Ttajgor HD.

§ 14. O6cY}K,u,eHue peayJabTATOB

K cosaJieHdio, JUIS 3Bes] Hallero xarajora (Tadi. XV) He 0Kasaloch
_JanHBIX 06 AGCOMIOTHBIX BeJHUWHAX HM3 APYTHX HCTOUHHKOB, UTO 3aTPYAHIET
nosHoe o6CyHKIeHHe pesynpraros, [IpuudHy OTCYTCTBUsS HX Mbl - OJUKHEL
HCKATh B CPABHHTENBbHOM ca6ocTd MpOrpaMMHBIX 38es]l; AJIA 3BES/L BHJIUMOH
BeJIHUMHDL | " —9 . s HET MACCOBBIX ONpENEJCHHI CHeKTPAJIBHbIX aBCONIOTHBIX
penuumi. KCTaTu, 9T0 O6CTOSITENbCTBO JHIIHMI Pas MOJUEPKHUBACT BAKHOCTL
NpeANpHHATON B AGacTymaHcKOH 06cepBaTOpUH PAGOTEL Hyxe TpUBOIMTCS
‘elMHCTBeHHAsl 3Besla, o0llas ¢ KaTajorom Mnesuurepa, C COOTBeT-
CTBYIOIIMMH 3HAUCHHsIMA aOCOMOTHEIX BEJHUHH:

HD My Cn l\4cn,A6 fwcn.,‘-,llnea.
37736 M7 A2 414 4148
Ec/y yuecTb Cpejiliee CHCTEMATHIeCKoe OTKIOHeHHE Mas— Mg ses.= — 0 13
(cm. § 10), 1O HOCAC/HHEC COBIEJAIOT APYT C APYLOM.
OREAaKO PesyJbTaThl JAMCKYCCHH JJIf CTAaHNAPTHBIX 3BC3J (cm. § 10) Mo

‘MOKeM MepeHeCTH Ha HCC/edyeMble 3BE3Jibl (79 %q) T, K., KaK Mbl BHJEJIH,
HepexoJ OT CTAHJAPTHBIX 3BE3JL K HCCACAYCMbIM HHYEro He MeHSeT B MeTOAUKE

‘onpejiesieHis aBCOMOTHBIX BEJIAHH. _
Ha ueprexe 11 paercs auarpamma CrieKTp-CBeTHMOCTDb, NOCTPOCHHASA Ha

‘OCHOBE JAHHBEIX Hamero karajora (tabmuua XV). Jlna cpaBHeHHs HPHBOJUM
COOTBETCTBYIOILYIO YacTb U3 JHarpaMmbl CriekTp-cBeTHMOCTD [26], mocTpoeH-

poit JI. I Tapenaro Ha ocHOBE Mencur (ueprex 12).
CpaBHHBAs VOCJHENHHE, Mbl SICHO BUAUM, 4TO JJIA 3BESI A HYJIb-IyHKT

PACXOAMTCsS NPUOJNSHTEHHO Ha I™ (Mas—Men,cxr=—1 " 0).

OJIHAKO, TAKOE PACXOXKAeHHe HYNb-TYHKTa IUIs 3BE3N A BBI3BIBaET COM-
wenne. BcaMoM ede, KaK MOKasaHo, jJia CTaniapTHHX 38314 Mas—Men,ckr =
=-}-0™ 2, a Mepexo/l K UCCISIYEMEIM 3Be3/laM. B METOIHKE ONPEe/E/eHIs a6co-
SLICTHLLS BCaRrUHN HEYEro e MEHseT, T. €. ¥ JJisl MOCJeHUX JIOJKHO OBIIO (351
TIOJIYYUTHCS, TO ¥e camoe. JTO BUIHO M Ha 3Be3/AX B. JeficTBUTENBHO, 3I€ECh
IS CTAHAAPT HBLX 3Be3[l Mbl MMeJH Mag—Men,ckr==0 M HCCICNYEMBI® SBES/IbI
(cm. ueprexn 11 u 12) mOKa3aJIH TO XKe CAMOE. CaeioBaTeIbHO, MOXKHO AYMATh,
yTo yepTek 11moKaspBaer JACHCTBHTENHHOS DACTPEAGTCHHE 3BE3/ A, T e
3J16Ch Mbl HE HMeeM HHKAKOrO CABHIa, a B JeHCTBUTENbHOCTH HMEIOTCS 3BES/BI
¢ aBCOMIOTHBIMHE BeMUHHAME MexXay -— 1" u —2% . B nocrenrem ciydae
eCTECTBEHHO, UTO CpPeJH ClydaiiHO BEHIOPAHHBIX 3BesL7"-—9 ™5 B GoablieM
KOJIAYECTRE OKA3AJUCh GoJlee sIPKHE 3BE3/Ibl, YeM  3Be3[Ibl C aGCOMIOTHEIMH
BEIHYUHAMH MeXAy 1% u 2% . HyxuHo 3aMeTHTh, ONHAKO, UTO Jnarpamma
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26 P. A Baprasa

CuekTp-cBeTHMOCTs (ueprex 12), ans  3peag tunoB O—A expa Ju Baer
BMO/AHe PealbHY0 KAPTHRY TaK KaK, Kak 370 3amevaer cam I[I. II. Flape-
Haro [26] ana sTux 3pes; aBCOMIOTHBIE BENHYHHBI HENb3H CUHTATh. HHIH~—
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BHAYAJBHEIMH, T. K. CIOCOGH ONpeNeNeHHs CNEKTPANbHBIX AGCONIOTHHIX BETH—
YHH, ynorpefisiemMnie B GOJbIIMHCTBE paboT (cM. § 1), NaHHEIE KOTOPHIX BOILIREY

B croaumuit kartasor [AWII, paBasu B 3HAUUTE/NBHOH Mepe CriaKeHHbIe:
pe3yJ/ibTaThi.
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3a mociaefHee BpeMs NOSBWIMCH YKasaHHs HA TO, UTO 3BE3[bl Kjaacca A
T10KA3BIBAIOT JIOBOJNBHO GOJNBUIYIO JUCHEPCHIO —abCONIOTHON — BeHYUHEL [50L
310 CBH3AHO C GOJBINAM CHEKTPAJbHLIM PasiHUHEM 3Be3fi A OLHOTO H TOrG
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e nojkiacca. Ilocaensee;, B CBOW Ouepejb, BLI3BAHO TEM, 14TO CIeKTpalb-
Has KnaccHdHKALHs 3Be3f kiacca A CTajkuBaercs ¢ HEKOTOPHIMH TDPYLHO-
cramn. Jle/lo B TOM, YTO BCTPEYAIOTCST T. Has. 3Be3JBl C METANIHYECKHMU JIH=
HUAMH, KOTOpHe Mo MHTeHcuBHOCTH JuHui K(Ca +) oTHOCATCA K Kiaccy A,
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-8 .10 WHTEHCHBHOCTSIM METAJTHUECKEX JHHHE—EK Knaccy F. Bompoc o Tom
K KaKoMy THny—A uin F—clenyer ux OTHECTH, moxa eile He pelileH OKOH-
HareJbHo. OIHAKO, OCHOBBIBASICh Ha KiaccHprukanuu ['appapia oHE momamator
B knacc A. [{ns 3THX 3Be3X XapaKkTepHA Masasi CBETHMOCTb [0 CPABHEHHIO C
‘OObIYHBIME 3Be3aMH Knacca A, AGCOMIOTHAA BeJHYMHA A GOJBIIHECTEA
U3 HHX Haxoaurcs Mexnay +2%o u -F3%o0 [g1].

Kak supum (ueprex 11), cpeam mccienyeMbIXx HAMH 3Be3[ He BCTpeUAK-
TC# 3RC3MBI ¢ BBHIUENPHBEACHHBIMY 40COMOTHBIME BEJIMYHHAMH. DTO HAXOAUTCS
B COLJIACHH C T€M, UTO IIPH CIEKTPAIbHON KIacCH(PUKANMH HAMH He GhIIH 3aMe-
"UEHBI 3Be3ABI C META/THYeCKHMH JHHHAMA. ONHAKO, IPH Hallell JUCHSPCHH H
KauecTse CHEKTPOB MBI MOIVIH Obl HX ¥ He 3aMeTUTh, T. K. HA HAIIMX CMEKTPO-
rpaMMax METaJJIHYECKHe JHUHHM B paHHHX TOAPAasAcieHHsX F  MHOYTH He
BHIUHBL

Crporo rosops, moxa HyJNb-IIYHKT HALIero Karajora He H3y4eH HAMH B
JOCTATOYHOH CTeMeHH, MBI HE MOXEM CTaBHTb BONPOC O PeaJbHOCTH pac-
npenenenus spesf A Ha guarpamMme CIeKTp-CBETHMOCTb WTd 06 sddekTe ChcTe-
MaTHUeCKOTO C/BHra aGCOMIOTHBIX BeHUYHH. MBI cuHTaeM 5TO Hawedi mociexy-
Jomell 3amauei.

Ha puc. 13 mnpusopum numarpammy CreKkTp-CBETHMOCTB, HOCTpO-
eHnyo 1S Beex 233 spesu (taba. Il u XV), 1. e. B Hee BKIIOYeHBI M CTaH-
JapTHble 3Be3/bl ¢ HAIUMMH OIPeleNeHUsIMH aGCOJNIOTHLIX BEJHUHH,

OTa amarpaMma uMeeT Gojee OGLIUHEIN BHL.

Mrak, ynorpeGiasieMast MeToHKa He TOMLKO A4eT BO3MOMKHOCTb OXBATHTE
BeCh HuTepBAI M3MeHeHHs M ,HO W Ipu 5TOM [OCTATOYHO UYBCTBHTENbHA K
uamerenuio M. CreoBaTe/bHO, MBI NOJIy4aeM HHAMBHAYAJbHbIE aGCOMIOTHHIE
BJNUYMHB 3BE3/, YTO HE MMEJIO MeCTa B GOJIBIUMHCTB® M3 HpexHHX pabor
JPYIHX aBTOPOB.

§ 15. ImMnupuyeckas 3aBHCHMOCTb MOJHOIO TOIJIOUIEHHS OT
TemnepaTypbl H YCKOPEHHS CHJBl TAXKECTH Ha HOBCPXHOCTH 3Be31bl.
Cpabuende ¢ TeOpeTHYECKMMH BAaHHLIMH Beppes

Kak ynomunanoch soime, Bepse [5] npousBen BHUHCIeHHS DOMHBIX
TOTJIOILEHHI L2 CAILMEPOBbIX JIMHAH A/t PASJHUHBIX sHAUCHMI T, (orepx-
HOCTHasl TeMIlepaTypa) u ¢ (yCKOPeHHe CHJIBI TS3KeCTH), Mpeanosaras, uro Ipa
006pa30BAHHY STUX JHMHHMH TNIABHYIO POJDL HIPAET MEKMONEKYJISPHBIE ekt
Hrapxka. 4

OueBuano GBLIO MHTEDPECHO, KaK yKasad HaM Ha 5T0. AKa[eMHK
. A Ilafin, HafiTH SMIHPHYECKYIO BaBUCHMOCTb MEXKIY STHMH Tpems
BeTHYHHAMH, IOJNB3YSCH MOJYYEHHBIMH HaMW JAHHBIMM H CONOCTABHTH €6 ¢
pesvibTatamMuy Bepse s,

Tak xax ynorpeG/sieMble HAMH COOTHOIUGHHS:

N, N, N,

-t e

Hy Hs He
NPENCTABIAIOT COOO0, KaK Mbl BUAENH, He TOJHbIE NOTJIOMIECHHS, a HEKOTOPHIE
TPOMOPUHOHANbHbIE [OCHRHUM BEJIUYMHB, BBIPAXKEHHEE B HPOM3BOJLHEIX

€IHHHIAX, TO HYXKHO ObLIO HAlTH CBA3L MEXIY STAMH COOTHOIICHUAMH U IIOJ~
“HBIMH IIOIVIOUIEHHAMHU HJH 3KBUBAJIEHTHBIMH HIYpUHaAMH JuHAl EX.
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Tlonuoe moryomenue £Ex B GaNbMePOBHIX JUHUAX AN GOJNBHIOTO KOJH-
yecTRa 3563;;1 pPaHHHX CHEKTPAJbHBIX NojpasfeneHuil Ovuto HaMeperno I 10 H-
Tepom [41), naBHBIMH KOTOPOTO MBI H BOCHOJb3OBAIHCH /JIs BHIUSYIOMSA-
HYTOH HeJIH.

Cpenu crarnapTHbix 3Be3y (tabauna III) 16 oxasanucy o6muMHU co CHH-
ckoM I 10 H Te p a. BnocleACTBHH MBL C(HOTOTPa(PHPOBAJH U U3MEPHIH CIeKTPH
ellle TpeX 3Bea3j U3 COHCKa [ IOHTepa, KOTOPHe He OBUIH IT€PBOHAUYATBHO-
BKJHOYEHBl B 4HCJIO CTaHJapTHLIX 3Be3l. TakuM o6pasoM, Ha ocHOBe 19 3Besy
(rabauna XVIII) Gvuie nocrpoensl kKpuBble a U 6 (yeprex 14) ana Hy u Ha,
cooTBeTcTBeHHO. He HAMH HCKIIOUYeHa, T. K. MBI Heu30exxHO usMepsaan He He
B yuctoM Buie, a He+H. M3 »3THX xXpuBBIX BHAHO, YTO H3aMepst-
Mas HaMH [OJIOCKA B BOZOPOAHBIX JIHHHSIX HEeHCTBHTENbHO COAEPIKHT IJaB-
HYIO0 4ACTb [aXe OYeHb CHJIbHBIX BOACPOJLHBIX JHHHHA (3Be3fbl INIaBHOH mocie-
JIOBATeJIbHOCTH) H TAKUM 006pasoM sIBJISIeTCA XOpOILeH XapaKkTepHCTHKOW 3K-
BHBAJIGHTHON INMPUHLI STHX JIMHAH, T. € .MOXeT 3aMEHHTD ee IPH ONpeJeNeHHN
a6COMIOTHBIX BEJUYHH.

Honpaysich nociennuME KpusbIMU Jia Bcex 233 3pesn (rabammsr [T w
XV), MBI OnpejeiIH SKBHBAJIEHTHble UIMPHHLI GanbMepoBblx Jubui Hy u Ha,
KOTOpbie JAIOTCH B HPEMIIOCHSRHAX CTONOGHAX YKA3aHHHIX TabnulLl. [l HaXoX-
JIeHHSI ¢ MH BOCHOJIb30BaJHCh HOMOTpaMMolf Y H30JMb 1 a [42], mo koTO-
polt MOXHO IJifi AaHHOH >hdexTnBHON TeMmepatypnl Iop 1 GoloMeTpHue+
CKOH a6comoTHOH BetHuHHHE Ms(Ms =M p + Ame ) HaliTh lg g.

Ta6banuna XVIIL gbbomo

) 3pe3na mp Cn MB,en Ep— A
NeNe Pblgmege | HD HD | MBror CKI Hy Hy

1 § Dra gma | Bg +1M2 [ —oMg 59 2

2 | 67 Oph 3.9 Bsp —_ —1.7 3.06  3.25

3 2 Per 4 3 Bsp - —I.3 3.62 4.60
4 a Del 3.9 | B8 4+0.4 | 4o 1 10.3 9.8
5 a Leo 1.3 | B8 —0,6 | 0.3 87 81

6 B CMi 3.4 | B8 —o0-1 | +0.4 82 95 .

7 8 Ori o.6 | B3p — -5 .2 195  2.44

8 4 Lac 4.6 | B8p — ~1.8 '3.46 353
9 v UMa 2.5 | Ao —1,3 | +o0-3 156 146
10 a CrB 2 3| Ao 4+0.9 | +0.3 126 129
11 a GemA 1.6 | Ao +0.9 - 145 148
12 ¢ And 2.2 Anp +0.9 —_ 84 8o
13 n Leo 3 6 | Aop — —2.9 50 5.6

14 | 13 Mon 4.5 Aop —_ —3.1 56 4.50

15 o Cyg 4.3 | dop — —3.9 2.84 3.09
16 4 UMa 3.4 Az “+2.0 4+0.7 16.9 166
! 17 g lLeo 2 2 | A2 41 6| 1 4 16.5 183
18 ¢ Cas 2.8 | As +0. 4 — 15.3 15.7
19 o Aql 0.9 | Ags +2.4 | F1.3 11,0 10.I

" Has TspuAms Obutd npuMeHeHs! Aanubie Ko jine p a, [43] (ra6nuna XIX)
T. K. TeMOepaTypHas WKaja, ycTaHoBjleHHas Kofimepom U TeopeTHYECKne

bl
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GoJioMeTpHUeCKHe MONpPABKM, BHIUMCJIEHHBIE HM XKe, CUHTAIOTCSH HauGoJee
060CHOBaHHEIMA H HCUEPNBIBAOLIMMU B HaCTOsIlee BpeMs- [44]. Hyxno sa-
METHTBb, 4TO an.BceM 3TOM, 3Ta mKaja OCHOBAHA Ha CUCTEM® HD, npmvle}m-
eMOofi HaMmu,

Tabanua XIX @bhowmo

T
Cn Tagp Ams Cn Tog | Ams

[
Bsg 15500° | —1.58 A2 5680° —0.52
Bs | 14500 | —I.42 A3 | 9340 —0.45
By 13040 —1.18 Ay 3920 —0.38
B3 12300 —1.04 As &s10 —0.31
Bog 11800 —0.94 Ab 8320 —0.27
Ao 10700 —0.72 Ay 8130 —0.24
Ax 10240 —o0.61

Mp B3sTo M3 Hammx onpejetenui (ra6mumst III u XV).

TakuM 00pasoM, Ui BCceX 3Be3l ObliM BBIMMCICHB 1g ¢ (cm. mocned~
HHe ctoa6unl tabmun III u XV).

Haxkonen, Top Obina nepeBefigHa B 1o 110 H3BECTHOMY COOTHOLICHHIQ-

Y2
Urak, mis Kaxa0d 3Besfbl ObLIH BBIYMC/IEHH HHTEPECYIOLLH® HAC BEJH
yuup: Ex ¥ 1gg. ‘
BBuIy TOTO, YTO 3HAWEHHS IOCHEJHHX BEJNMUMH JJIs OTACNDHBIX 3BESA.
MOryT GHITH 06peMeHeHbl HEKOTOPEIMH OlOKaMH, 3Be3/bl 6L CrPYIIXpOBa=
HB 1O CreKTpaisHEIM mopkaaccaM (Tp) u 1o lg ¢ wu, crnepoBaresbHO, AN
KaXXIoH TpyInbl pacCMaTPHUBAIHUCh CPeRHHe SHAUCHH B, (rabmmua XX).

Tabanna XX gbbdomo

T,

Cn 188 | 435 | 4as | 395 | 375 | 355 | 335 | 315 | 29
T |

BsB6 12510° 8.2(2)| 6.1(z)] 4.0(1) | 3.4(2) [2.5(1) | — — —
B7B8 10570 10.9(1)] -~ 8.7(14) | 6.5(11} |4.4(3) |3.0(1 3.5(1) | 1.3(1)
BgAo 9380 = '|14.8(5)} 12.2(31) | 8.6(27) 7.4425)15.8(6) | 4.0(2) | 1.4(1)
A1A2 8310 — {15.0(2)| 14.0{18) | 9.8(14) |8.2¢10) 6.6(10){ 5.0(3) | - —
A3Ay 7615 — | "= | 118(1) | 9.8(6) [7-7(s) [64(4) | 50(4) ) —
AsAbAy 6940 o~ |13.2(2)] 11.9(2) | 9-2(2) |7.6(3) 5.5(2) | 5-5(1) | — '

Tlocnenusis Tabmuua cocrapiena mas FHy. Tax xak Hp Jnaer aHaJorAu=
Hble Pe3yJbTATHl, Mbl OCTABMJM IOCJIEAHION BHE DACCMOTDEHHI. Ha ocHoBe
Ta6aunb XX GBUIH [OCTPOSHbI KpHBble (UepTex 15), coorBeTcTBYIOIHE ClI€-
IYIOUIHM 3HaYeHHsAM : 3.95, 3.75, 3.55 n 3.35. OcrajqbHEIME MBI HE® BOC*
TIONB30BAJIHCE BBHAY MaJOUHCIEHHOCTH 3Be3[.

Touku, OTMeUeHHbI® BONPOCHTENLHEIMH 3HAKAMH HEHA[CHKHBL, T K. OHR:
OCHOBaHbI Ha NAHHBIX AJIsT OXHOH WiH [BYX 3sesl. OxHaxo, NOCIENHAE BCS Ke
RalOT OPHEHTHPOBOUHblE HANpABJIEHHS COOTBETCTBYIOLIHX KPHBDBIX.
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[IpepuBHCTEIe KPHBBIE NOCTPOEHH! 110 TEOPETHYECKHM NAHHLIM B ep B e .
Ecny nns1 TOUek, CONPOBOXKIAEMBIX BONPOCHTENbHBIMA 3HAKAMY TPUHATh
BO BHHMdHHE BHIICU3JI0XKeHHOe, To OpocaeTcss B IMlaza KaueCTBeHHOE COTJIa-
cHe Teopuu ¢ HabmoneHHsMH, OcraeTcs pacXOmxIeHHe KOMHYECTBEHHOTO Xa-

A ’
£}

200,

841

4ok

Puc. 15 6sb.

pakrepa, UT0 He fBJIAETCA HEOMUAAHHBIM IPH TeX HeH3GeXKHBIX YHIPOIEeHHSX,
KOTOpble GbUIH CAENAHB KaK NPU TEOPETHUECKHX BHIUMCICHHAX FE), Tak u TpH
nojyyenuu Hamu lg ¢. OnxHako, Takoe pacxoxienne TeOpPHH ¢ HAGJIIONCHUSMH
—ofenssecTHOe gBieHne (42, 45).

B mouorpaduu A. Yusoabna [42] ckasawo, yro Berumcienus Bep-
Be&s HeIb3sd CYHUTATh NPABHIBLHBIMU yiKe AN HeOONBIUIHMX PAacCTOAHHA OB
LeHTPa BOAOPOAHOK JuHUH. TaM Ke yKaselBaercs, uto HaGJIOEHHS COrmacy-
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ROTCH ¢ TeopHBH TOMBKO kadecTsenno. Clief0BaTebHO, TONydeHERle HAMH pe-
3YJBTATH MOMKHO CUMTATH B XOPOLIeM COTIACHH C HMEIOHIMMUCS NaHHLIMHU.

Kak BHIMM, pacxoxjeHHe uMeerT cuCTeMaTHueckHyi xapaktep. Ilpu srom
HaKH6O/IbHIGe PAcXOKAeHHe—B fonkiaccax Al—A2, 1. e. NPUOIH3HTENBHO B
Tex NOAKJAccax, TAe HauOosiee HMHTEHCUBHBI BOJIOPOJAHBIO JIHHHH.

3akJjioueHHe

Ha ocHOBe H3JOMKEHHOTO Mbl MOXeM ClesaTb CleAyloulle 3aKIIOUHTeb-
Hble BBHIBOJKDL

OnbiT onpejielieHHst aGCOJIOTHBIX BEIMUMH CHalbix 3BE3 PAHHMX CIIeK-
Tpa/IbHBIX TOJKIaccoB B5—A7, ¢ noMonipio CHeKTPOB MaJioi JHCIepCHH, I0-
JyueHHbIX ¢ 15.5°-0l 0GBEKTHBHOM IPHU3MOH, MOHTHpOBaHHOH Ha 20-cM KaMe~
pe 40-cm pedparropa AGacTyMaHCKO# 00CepBATOPHH, CIEAYET CUUTATh YAaB-
mumesd. .

Manas BeJMuHHA BepOSITHOMH OIMMOKY OnpejeNeHns (p= o 09)yKasbiBaer
OTJHYHOe BHYTpeHHee COIVIACHe NONydyaeMbix aGCOJIOTHBIX BeNHYMH, YTO, B
CBOIO Ouepellb, 0GYCIOBIEHO BEHICOKHM KauecTBOM HaOJ0LaTesIbHOrO MaTepH-
ajia, a TakxKe BBICOKOH TOUHOCTbIO HM3MepeHHs, CleZOBaTeNbHO annapaTypa,

uMetomasicss B AGacTyMaHCKoii 0GcepBaTOPMH, NMPENOCTABJAET BOSMOXKHOCTH
onpeneNeHHst aGCOMOTHBIX BeJHUUH 3Be3/l PAHHUX CHSKTPAJbHBIX MOAKIACCOB
B5—A7 ¢ cOBpeMeHHOH TOYHOCTHIO.

NurpaMma Peccesa, MNOCTPOEHHAss HA OCHOBe AAHHHIX HAIIMX ONpe-
JleNetnil aGCOMIOTHBIX BEHYMH, IOKa3blBAET, UTO IIPHMeHsieMast HaMH MeTOMH-
Ka 46T BO3MOKHOCTb OXBATHTb Bech HHTEPBaJ HaMeHeHUss M u npH 5TOM OHA
JIOCTATOUHO YYBCTBUTENbHA K M3MeHenuio M. CiienoBaTesIbHO, MBI pacnosiaraem
BO3MOMKHOCTBIO TOJIY4aTh WHAMBHAYAJIbHbE aOCONIOTHHIE BETHYMHBI  3Be3J,
YTO He MMeJIO MecTa B GOJILIIMHCTBE H3 HPeAbIIyIHUX paGoT.

Cpennee  OTKIOHeHHE Mac—M:or paBHSETCH £0 ¥s yT0 CJIEAYET CUMTATh
RIIOJHE ECTECTEEHHBIM, €M NPHHATH BO BHHMaHHE BCE BO3MOXKHEIS OLIHGKH.

Pe3yibTaThl CPABHEHHS C JAHHBIMU APYTHX HCTOYHHKOB rOBOPAT B TIOJB3Y
TOTO, YTO NPHMEHEHHbI® HAMH KPHTEPUH NAI0T a6COMIOTHEIE BeJIMYMHE], BIOJHE
CpABHHMBIE ¢ TeMH, KOTOpble NONYYaroTCsi MPH NOJML3OBAHKH IKBUBAJIEHTHEIMH
LIMPUHAMH BOXOPOJHBIX JMHHUEA. OueBHAHO, S5TO OueHb BAXKHO, T. K. 0CBOGOXK-
4T HAC OT H3MEPEHHS SKBHBAJEHTHbIX IHPHH BONOPOAHBIX JIHHUK, UTO OUEHD
3aTPY/AHUTEJBHO H NPENATCTBYeT MACCOBEIM ONPE/SIeHHSM aBCOMOTHBIX Be-
JIMUHH, 2 B MOAOGHBEIX pafoTax MaccoBOCTH onpefiesieHNi HMeeT NMepBOCTeNneH-
HOe 3HayeHHe.

Wrak, MBI MMéeM OCHOBaHHe CUMTaTh, YTO B A6acrymanckofi 06cepBATO-

PHH ViK€ TIONI0XKeHO Hayalo CHCTeMaTHYECKHM ONPEENCHUIM aGCOMOTHBI L Be-
JAMUIY 3Be3/i PAaHHUX CINEKTPANbHBIX MOAKJIACCOB B5—A7 ¥ MOXHO OPHCTYIHTH
K TaAHOMepHBIM pa6oTaM B 3Toi 0GAacTH. 3ameTHM, uTO y3Ke HA4aTo HaKCil-
JicRue HaBaOaTeNbHOro Marepuana H onpejesieHde aGCONIOTHEIX —BENHYRH
spesy b pafe Mmomaiok Kantefma, fns obnwx 3Be3/[HO-aCTPOHOMATECKHX
neneil, a TaKXKe U3OPAHHBIX 3Be3] CEKTPANbHBIX NOAKIACCOB B8, B9 us ¢yt
JaMeRTaNbHOIO  Kartajora hOTO3NEKTPUUECKHX  LBETHBIX 5KBUBaNIEHTOB
B.B.HukouoBa [47] Ana cneHualbHbIX nesiel, CBA3AHHBIX C 00CYKICHHEM

Tiocste tHero.
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Hakouen, otmeruM, yto ynorpeGisieMas HaMu MeTOJHKa OIpeAeNeHHs
a0COJOTHBIX BeMHYKH BoJiee NPUMEHUMA IIPH IOJb30BAHHU CIEKTPAMU MaJoi
JJUHCHePCHH, 4eM BBICOKOH. B caMoM fmedqe, T. K, 3/leCh Mbl HMeeM JEIO C H3Me-
peHHeM INOJOCKH HEKOTODOH LIHPHHBI, YYBCTBHTEJbHOH K H3MeHeHHI0 abCcoloT-
HOJ{ BeJIMYMHBl B BOJOPOJHLIX JIHHHSX, TO IPH BBICOKOH ANCHEPCHH CIEKTpa
HaM IPUILIOCh OBl upe3BblYalHO YBEJIHYUTD LIUPUHY H3MEPUTENbHOH IHean MH-
¥KpogoToMeTpa, 4TO OYEBHJIHO HemomycTumo, Mcxona us 3T0TO, AJIs TAKHX HH-
TEHCHBHBIX JIMHHIL, KAKHMH SIBJIFIOTCS BOJOpOAHEe JimHuUM DasnbMepa, B CHek-
r TpaJbHBIX Nojxkjgaccax B5—A7, Mbl MomiH Obl IOJB30BATLCS CIEKTPaMH Ha
MHOTO MeHpLIeH UCTEPCHH, YeM Ta KOTOPYIO HMeeT HCIIOJb30BAHHASI HAMH all-
napatypa. Ha ocHOBe H3JI0:KEHHOTO Mbl CUMTAEM IeJeCOOGPA3HBIM NOCTABHTH
nocjaenyiculel sajauell HCUONL30BAHKE IJIA NOAOOHOH e paloThl, HMEIOEeH-
<1 B AbGactymaHckoil obceppatopun 5.5%0# OOBEKTHBHON NPH3MBI, AalOLHed
B COYETAHHH C METPOBOH KaMepoH CpPeIHIon JHuHelHYyo ancnepcuro 440 A/mm.
310 crerajo 6Ll BO3MOXKHBIM NPOHHKHOBeHWe Jjio 3pe3n 10.5-off Buaumoil 3B.
BeNHYUHB], YTO HECOMHEHHO MpeaCTaB/IseT 3HAUNTEbHBIE HHTepec.

B sakiiodetiie CUHTAI0 CBOHM TIPUATHBIM JIOJITOM BBIPA3UTh TIYOOKYIO
GaaroapHOCTE JIOKTOPY (PUsHKO-MareMaruueckux Hayk M. A. Bamaxugse,
704 PYKOBOJACTBOM KOTOPOro § BBIMOJHWJAA HacTosiulylo paloTy IIpH
FIPOXOXKIEHNH aCHHUPAHTYPHL
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goblygmogol  L3gddbe, hmaméb oobolgpbmgg ombobazoab mgm(‘am»
mhggbgdl, dobhomoow admgogdumas b 3"""‘388@6”%0_0‘883(536’ Aod3g~
bogymboty (L3gddbmme dqabo) o goblygmogol bg030bmob boddodal dogrols-

ohJobrgdoly (sdLmmudmbo bowogog).
L3gJérob Eodmjomydymgdo Loddadol dogmels oﬁjo&gbo%g, beramby(; Bgm-
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sbybmgabogol o gobljgmogms sbhbmbmdool 38m(306g00lomgab.
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B5— AT n3gdol sbonm goblggmsgme bdgidbnme sdlmmadnbo Lopowgrde 107

goblggmoge  sdlmmudubo Logowggdo s dobomodlgdo mébo wBboTs-
bgmmgobgbo Lopogo, bmdgmas (mpbsbsmeb ©ogegBobhgdumes, Jobmsdaba.
o6 ohodobpadoba gbom, memdlol yggme 03 Ibhmdmgdgdob gowedbe, bmi-
mgdo3 gol mobodgbmgg sbEHGmgobogols o gobbjgmegms  sbEébmbmdnals
fobo%g.

odobormBbols sbBhmgobogmbo mlghgedmbes, dobggmo Loddmms  Jog-
BobBo, Bgroas goblggmogn Ldgddlmmo sdbmmmeméo Lopopggdol 20bbstmg-
éob. gb bodmBom Fodmfygdummo oym 1946 Fowb 8. 3090 40dab bymBdmge-.
Bgremdon o 143y 1947 — 48 FimgdBo  gobbmb(zogmgdumo cym dobggmoe Lo~
3mBom b. gowobpodol ogh agoobe L3giEbmmo gmobgdol G s K gobl-
Jamogmomgol [29]. 030l TBgrgaon g0lmobygs, Gmd odsbondbol mbdlighgadm-
60080 oblLgdnmo s3obodmbo LoBmomgdol ggedmysl bogdobolo Lobmbdon of-
Bob 206bobmgbmmo gobligmoge odbmmyEnbo Lowopggdo.

Logombol ojdmommobo dmombmgpe s0Lmendné Lopogos 30bbobmgbol
2086 (39gdob (3ol sbobpgm F, A4 o B Ligdd by smobgdbgros. o8 8ob-
boo 1948 Fewowob Rggh Bggmgdom olgo LoBmBoml, bedgmoy msgrpedobgy-
o amerobbdmdo  Sdlmmundmb Lopopgms goblobmghol 7, A b3gJBérvgem.-
Jeobgdol gobliygmogmomgol. degbwd Bggbo Tgledmgdmmdobo (elbgbome o3o-
bodmbol ogombotbobom) obobogdom  opdmbbrs  EobBrmo 28m3ebal gos-
Lodbgmo F gemobobomgol, bob aodm(y goblobmgébgde 303036103(2’80) Sbmg:m@.
AT — BS g0bbygmoggdby.

obdnmo oBmobob gowodhobomgal Bgroagbomo ogm Tglrgae LadmBom
aaa@o-

1. 2dbmydmbo bopopeb ghodghondgdel Bgbhggs 53350 23obrodmbrnls
BgLododalogo.

2. bobob®mm gobljgmogms Bghhggs obngoo(on, bmd Lobgunjgom
3bne  Jmoiogegh M-ob (3amwowgool doge obgl o 0333y bmb Fabdo-.
mgdo mobodbo oyml gobofomgdnmo dobiky.

3. s3gotggdoma dobomol  ogbmggde, bmgmby bdebpobEme 306l 43+
mogmomgol, olg godmbajgamyy god@gobol obggdobomgob.

4. o4g0bh3gd0mo dolagrol L3gJBbmgmEmig@bomnme ©o3xTogqda.

5. Lobgonicom débmepgdel oagde.

6. B5— A1 L3gjdbame J393molgdab 3oblggmogm  odbmerdnb bogo-~ .
Egmd 3obbobmgho goddgobol gdsb végBo.

©o3g0hggdomo dobomol  ogbmggde brpgdmps 15,5%00b0 bomboaj@oam .
3bobdom, bmigmo dmbggdumos  odabomdbob m&ba&so@m(fmob 40-L3 bgg-
bodtymbol 20-L8 4odghobg. godghol ojsl bowme mmbmobbosbo mdogidoge
gmgnbnbo dobdoman 1 Jgbo. godghol Bmidoms 1:5-00. domgdmmo US{)&@&O\» )

bobemgobo oldghlos BHmmoo 115A°/88 Hz-b dobrmdmo. mblbosmosbo gjbdmbo-
gooo doomgdo bembdsmygbo 30803907 mdol L3gdHérgdo 9.5-8cg 3"‘(""’68,@"3”86"“‘"
bogoal 3o(~)bd3@03mom30b.
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-108 b, doboans

dobomowo  (ogg0bggdemo oboms Bmo(agh BS — 47 J304teoligdol Lityob-
bGP gotligraggdl, bmdgmas bogndggmbgeep brgdmes Lakgenigom
- Bbgdob oggds o Jo3hgobob gl abgl, boo(y gofabrdmgdeom sdbmmmdméb
Lowoggmo Rggbl goblobmghgdl.

04306398000 Bobamalb ogbmggde mimgebm modggdBo > jobao 2033
- 3obgammbdol 3obmdgdTo Foblmgdos 1948 Faol  23bomopob 1950 Fmol mj-
Omﬁb@oaga.

BmEmdobamago 393mygbgdmmo oym gedmgebgods ,omumbo bgbodyo
(33tdbmdnsbimds 700 H.D.), Sm3om 9X 12 L3, éo(3 hggbo o3obodmbrol Fgdm-
- bggz09o ‘333%608860 obgl 50 70,

b@eGr\oo/n@@Q’o gobrbgmoggdel  (5m-3g) gm@mahogobgde bogdmpe
930y 9Judmbozogdom (4 dobm@edg), Gory boBmomgdsl 33odmggms dogggmm
pobo o ofogy gobggadoby, =060l 6gmal gmbol GgbodRbygo 20Boggdob go-
€999, amggﬁ-@@o 3060bd3v3030b L3gdtbmm  208mbababao 974030, 30000
dmgmo  bbgoolbgo 9du3mbagzeom, 30bmBgolob oBsmpeb  gobhggrnm dbengmengo
bjméﬁac@'g\‘no 309o393nmmdol L3gJBHégdl, ymgger LEebrobEmm gohlggmogby
dmomes 35 slgmo L3gdBbo.

sbgmo ghom 60 Ldobpsb@rmo gobbigmogebsmngol domgdnmos by 52

bgacogo (Gbé. 1). god@gnbel goggmo  obgboogol domgdmemos 3-ob  4-8rog
bgaeego. gibdmto yoo Bgdmolobmgbrgdmps 1-Eob 2 Losmodpyg. sbgme giudm-
bogogbo LaByamgdols 33°9p3s doaggemm bmbBoermbo g4oBoggdeemmdol bdgid-
6930 7 M0-ob 9 M-5305 gohbgmogmeogol. 4o3@gobol gdsbo sbgbomgal omg-
deyemos Ly 20 bgaehogo (Gbbome 1I). Bopgdmme oym oybgmgy ©d3306h5g-
domo Boboms F Jmmobol bgobpobymm  goblygmogmemgal ((3bébomo XIIT) (o
§obodpgdotg LolunBomboob ©ogogBotgdnmo  bmgoghmo Bgmmpnho bobosmol
bogombgdol 396 33930bomg0b.

Bobhgodgdel bgobpobh@oboaolomgol go8mysbgdumo oym bgomgdo, bm-
-‘aggmoo 30gdnmmdpon ,boggbnbgdosbo Jabodnnt Jghodoest LdgiBhmahog-
b goboogde brgdmes bgermgbabo Lobsomal Fysbrmoma.

bobrgomgom 3buwgdel Bolomgdap LEebEIbEMM gofliggmagqdoe gob-
Rggom gombgemaggdl (36mdomo GhogmbmlgBbommo JobomeJugdom. Bogbod
%maogé—;cn '3330;53330'30 od@@a%@%o 3od038c;)m 30301?)%33363:050 oé)a:o 33tbga— !
og990(3, Gdmdgmmomgobez (36mdamos oo bigddbnmo  3abomojlgda.
Y gbgde Bga0aobhgdl, bmdgmma bym 2bw ofge Gogmbmdgdbonmo Jobo-
@odugde o B gmobol gobbigumaggdlb, bos dbmmmeo bodpgbody  goblygme.
gobomgoboo .3bmdomo  BbogmbmigBbomme  sbhomojlgdo. cmbogg  Bgdmbgg-
3080 figgh sbobggdmmdon 3. 3obgbogml Bogh Bgpagbomo BB gbb-
B3ghgol Lobgmmdal LobyrmdFogm d¢bbmbmlommo  obLBoE Al so&bda-
wogm dobomodugdol godommaom (o8 Jodorrmal  Bmymge om3bodboger CKI-
®0). ggbrobemds bd goblgmogo dobomoglgdol yggmo ©EEy3obomedog (36mdoge
- 3obbob3égdL, 0go omzmgds yggmoby dghor Loodgpme Emgolsmgel. I1Ta o

116 (3bbomgdTBo dm(3gdmmas Rggb Bogéh a5dmygbgdmmo Uobpob@nmo goblyg-
i groggool Lao.
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IIT Gbbowol Bgbmmg LgaBe BemzgBmmon 306blgmeogen bomummo gobmo-
oo Lopopggdo HD-U gs@ommaosh. (,506U5meggd0m« 2mboBbmmo Lowo-
©ggde Fobdmowagbyb mbdsg 3obbggmoggdel 4083080 3mB3mbgbEgdal gobmo-.
ok Looewggdl). 899dsly Lgg®Bo dm398mas  L3gd@bmero Gedgde  HD-L.
o CKT PG mmagdopab. 39930009 bgag‘ao—(‘)(%ogmb'magghog@n oo~ .
odugdo CKTI - ob. 83633'30«{3@50%63@0)0 FgLodedobo gobmommmébrn  5dlm-
mndnbo Logowggdo. 39QbigBo—UL3gdbamo gobmemmbo 2dbmmndnébo bo-
wopgdo CKI-pob o 8gomg bg9HBo —mg0bolizbgmmo Ygbedodoln Fobgdo.

8936086030, oemd -0 " 011-%y bogmgd Béragmbmig® o 3obrogroligdl. -
figgb gogmoomn sbrolboodgomp o ob 3099693 @om. Rggb Bogh 303mygbgdmma ..
2dbm@nEmébo Loorygdo (bébowda sFymdomos gnbliogoom.

bomd  Eob{anbadmero  ggmaomoyogom, o ¢odgbo LsoBgms Ldgie-
byro Jobomodlgdol b3obgdo, b :3060b3gbgmbo  308mgaygbge babrgamgom .
dmeol 03 BoForBasy (4 gmobo), Logoz g3dmbros LogBofobo bompgbmda
306 lgmoggdols Ghogmbmdgbonmo  dobomodlgdon. breagnéry bobgromd-
Gom dbmwgdol 039808 whagbs, L3gdbvmo 3obromodugdol godmygbgds béreg-
oo boodgems  (ob. Lobygonicem Bébmegdo bob. 5, 7 o 9, Loo Fabo-
mydomn >(boBbrmos B éoambmig@bonmoe, boagmen x36360m—b333@6{)@o 30
bomoglgdo). :

bogmb3 bmdomos, B s A4 Jmobgdob  gobliggmogmomgels 3dbengmmcdym-
b0 bopopol Jhotgbondgdol Ygtrhggolol Lo gBome Bgdembobmgbrgmo gobo.
4agwoty 39 3édbmdoobmdol oBberemyEmho Lowogol (3orgdolivpdo  wh.
306930 Lo Borobon o Fgomdool o 3pmamdol bokgdBo (3o b gob 9893~
(&0). do3ho8 Jgeovdel bobgdo Bgodmmgds  a0dmygbgdme  0ogL dbeagreoe BO—
BS obgghgorBo, goboopsb wgbe ag0sboger Ldgddbme oobsdodgghmdeBa
door ggér 303hBg3m. 2796 godmBonbadrg, Bggh Bgasgdimem 303ma3949969800 BS—
AT obgglhgamBo odbmgmmdmébo Logowol 3o ghondgder Bbmmmp dogrdg-
bl Lgboaol Vﬂa@bb@ob bobgdo. 14000-ob A4400-30g 3960 adotrombrs oo d-
dob odbmBoctobgdmmman [29], dob Bggaswe Ugd@hol wdobo AX3900 — 4500 -
3boj@osmmop ghopbmymowe Joomgds BegnbBo, °3 WdabBo mogliogds domdg-
ol bghoob Bglrogye bobgdo Hy, Hs He. yggmo glgbo 3odmygbgdmmos  kgqb
dogb. Y
goboosb Lébmmo Boobmglol gobmdgs L3g)@éwme bobgdBo dmombeagh bo-
bob gmb@mérol 03932, o3 doesh BbmBocggoo LodmBoms o 9309y bl .
9303806 gdmmoes o Lodbgmggdmob, dolimdéoge 20bLobmgbgdal FotrBemgdals .
dobboor Rggb gosfygacige 3°3m3399965000 sdbmmmundméo bogowob sbodgbo-
95 obrd> Lbwmmo Ynoboddo domdgbols Lghool bobgdBo, obolgr o3 bobgdols
Bogboo aobyggmme bomal, Logoboo LaBmomem 184, Bgbodedobo BmeborJdo.

Tpboobgdger bobgdoe 30dmygbgdmme oym mfysgdo L3gdBol Bgdgae -
wd6gdo: 24020, 14055, 14160, 14280, A4405.

L3gd¢ bmgmBmdgdbonmo gobmdge bgasBHoggdobs Bgbbmmgdmmon 9- .
Wbog Gogbmgm@migdhty, bmdgmog bdggesmnbew  googemobffabgbmmos -
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110 b, B33k o0,

b3 trgdol goloBmBaog. LsbmBo Jbawmal Logsby oly oym BphRgmwe, bmd ogo
B3ggBdal goliobemd 360530 gbnpbonmae 23m 339000 $93mbligbgdmme bogo-
“Bol Beagmb.

LobrgomJ(zom 3mgdols oboggdo 31:060336@015@000 Gobpmdgdoom:
EL _N_Q_ > Ny

HY, Hs ® He
o] domgdumos B9dpae omboTgbgdo:

=I4020a

N, = 14280';‘14405 , N,= _1}_03_5‘2*‘]4160 N,

' Hy=In,, Hy=1Iu, ©> He=In.
(1 50b0bogl 0bEgblogmdal),
BomBgérol bobgdol obgblogmdoms Ldgddbune Jemobby eoBmyocogdmeeg-
3ol gogmgbol 3e8mbofogbagoq  ob@gbgomme’ BE—A4T gogyegoe BS—BI o
CA0—AT ob@gbgomgdap > mommynm Gomgebe goBmgoybye gmbdgmo:
Mpi=fp1 (N)) + k (Bi -— B1),

“bogo(y F93bo k (Bi—BT7) odmgge BgLFmbgdols L3gdHbme  gmolbly. geéBums
©ofghomos BS— B9 ob@ghgomabsmgol. N; gbho-ghoo bgBmadmygsbomo goé-
Emdomagabos, gmbdnms UoBamogrgdols agoderggl, B5—B9 J304wmolgdol bE)ob-
obGm  gobljgmoggdol Bobgrgom, ogogme Labgpnigem Bbwmeo BT jag-
Jemoboboogal, bob Bgdga, 308mgoygbgda éo oligg o8 gmbdnmeb o B7 Jaggero-
Lol bobgmdgom 8bwel, Begommoe BS—B9 obdgbgomol dm3gdnro J39-
Jerobiol goBmbsggmage gablggmogalomgol abgmo 360336gmmds M-obo, bengmés-
Uo3 Bmagigloe o8 Jgggmobol Fglodedobo bobrgrondom dbweon.

bg8momfgbromo  3gommpo  mombmgl b L3gddbmm Jrmobogogozesl,
bagmny LEsbpsb®) gs nbgmogmomgol, obg gadmboszmag (3bemgbrsdmm) gobrl-
35moggdobogolisgs.

bogoghmo bobosb@nmo gohligmoggdobomgal F396 agdmbro dm b go-
6ol gmobogogogoo, Joghod obo gggmobomgol. 2Bomdsz ghoggobrmgbgdobs-
ogol gad5Fy30Hgm 303ma394969d00 HQ Jmabogo o300, doo mdgdgl, bmd gb
73962b36gme momddal ob goblbgogmgde 3otggmobogeb. (306bbgoggde agbgog-
dmps oBgoscmo@ @ ob ompladgdogs  ghe  Ligddome Jgseebl). HD
Jerobogogagool babobagdmme  Bgdysomgdl oabgogy dgbagrmbgobe o
CHI' jo¢ommggdomsb Bgwobgdol Bgrgagdo.

bgBmbomigedogab 308mBobotrg o 030l g3dm, énd ao8mboggmgg gobb-
Jamegmoomgols (77 0-—97 5) agjmbeoo Bbmmme HD-L gmobogoge(ze, B396 Bg3-
hgbroom @doﬁobdﬁagaﬁa, 3m3ebc9053m > dbngrmeo Y] ao&bd{;@amaob bogmmotro
bgmobomo ymobogogages, Gmdmgdo Nghe dgdep gopby ghoo Jaggmoboon
aoﬁbb{;oggaamQEgS CRI' L3gjebamero @oSaboboaaE. 23 3o¥boor Rggb gLobggd-
~medEoo  obgatrol  ymobogogeoobamzal bobgdmmo  L3gBémmo Jrobob

|
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B5-—A7 $o3gdal B5b0m soflggmagon Udgidémmo dummy hmba Logowggdo 111

gohomp (bmdomo  ghodghonlgdom. Bgmgaer Sbmmme mb gotliggemogh g~
308 Lgddhame gmobo. L (bbowBo myeboligbgmbo spboBbmmans ,50ékb-
43039800

233000 Bgagodeos gognmolbimo, bmd LEebpobhd 3ol ggmmogmomgob
L3gddbamo  ymoliogogonob Bgbadergdgmo Bomdomgds  obh omgdodgde gho
J393eoblb. gl Aobl oabigogy gbor Jggsemobby Boygsborro Lobgrmigom dbmeg-
dowobagy (Bob. 5 o bob. 7), Logoi Fobomgdal godbgge, oy dagomgdor .dbgo-
89rrmdeBo yggme Ygbodmgdger (3rmBowmglgdl, dmbommpbymby gdo ob obol.

b3 Bggbgdo podmbaggmagg goblggmoggdl Joddgobol obggdBo, o] Fga-
g9dmm aggbobriggdmo  BSD-U  gmobogagezoom, doo wlgiygl, bemd gb #30boli3-
bgmo agBmggdl odogg LobEgdeBo, éo a3imbs bBobpob@mm gobligmogg-
dabomgol-—HD-b bobgdoBo. dogéod av3Fyz0dgm gogzgbmado 4gg9eo BS—A7
Godol  gobljgmeggdo, bmdmgdars dmgJ3omebgb gobgodel gobgol obhgBe
(59X 5% (o 23330600 ao8mgmampon Je3dgebob obgl o3 gobrgergdoob, bmd-
obogabsg dmigldymos gerobogogoos BSD-Bo (3.5° % 3.50). nj06sl369e Bgdon-
6393080 a8dmbpo  LoBmomgde  agglobggdme  dbmmme HD-U Jeobogoegeoom
> 0dobomgal, bomo mogamob vg398mbgbos nbgBo (30mdomgdabo, hmdmgdoc
ghem bBobhwop agbawgde Jghmow gobljgmogmemgal, aswogfygodger dmyggb-

:obo bognmatro bgmoboma  smobogogoias Yagwo  goblggmoggdols jo3gobols
hg9b dogbh  goBmloggimgg obggdBo, odomon(y, bmigmmomgolagy. dm(3gdaeo oym

Jemoboagogezos BSD-Bo. 08 YgdmbgggeTo, bogloy Lbgomdo B396L aobLobmgbgd-~
b o BSD-b o6 HD-U 30bLsbmgbgol Ymbrol gboo Jangemobiol gobgmgddo ogm,
6396 gomgdrom Bom L3gddBbmm smobl, bmmm mabm wopo a0blbgoggdoliols
(2bgomo Bgdmbggggdo dggho vbh ymgomre) — LoBmogm 86093bgmmdals, obg odo-
&m3 godgmmom, bmd, ob gaimbrs ho 08 LogdgBo FgBmfdgdmmo 3bojBose,
o6 agobmps boglgdom ogybhwbmdmpon Aggbl 20bbobmgbgdl.

3o3Bgobol gigb obgBo (K4 NeNe 20, 22, 23, 25, 26, 41) Rggb Bogh gob-
‘bm%@sc’nmqoo B ©o A4 Bodol 176 gobliggemogel odbmermdméro bogogy (ob. XV
Gbbomol 8gibédyg Lggdo).

3obLobmghol sdome  (3pmlomygdol 3(30byg 3608gbgmmds (p=+04 09)
dommoogdl domgdmer sblmmudad Lopepgms BgbobaBbog Tobog b mobbdmdaty,
603 oogol Jbérog ©Eodobhmdgdmmos s gohggdomo dobomol domooa bobobbom
©> ogbgmgg aobmdzgdol oo bobmbBom. doBobogoody, 2bobodbol ¢dlgh-
35000 obbgdeymo sdabodmbo agodggl spheboge bigd@bme J304molimo
B3—A1 goblggmoggdobomgol odbmemmdmé bowopgme moebadgobmgg LobabEom
39bboboghol LoBuormgdols.

dbmpaydméb Lopopgmoe Bggbo dmbozgdgdom 22,9%memo b3gJ@ o —dbfyob-
3ogdol osgbods (Bob. 12) mggbgdl, brmd Rggb dogé 30dmygbgdmemo Jgomee
LaBromgdols ggodmysL sgomgobmm M-ob  (geramgdol dmgwo obdgbhgemo. 2do3g
Ehmb, dgmmeo Logdomobop dabdbmdosbgs M-ob (33mormgdoboglo. daBoliogo-
dg, 330J3b LeBmamgds  dogopmar goblgmogen 0bogoemdmmbo dlnmndnho
Loagggdo, bolsg ob 3jmbro spgomo Tmgm bog db0brgr LodnBomgdBo.
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112 b, dsbondod

LoBgogrem goobbd Mas—Mqpr  (hemod +0X 3, bog wboo hromgamemly
Ubmmos dmBgdéngom, o Sngompdor Fbgrggmedode  yzowe Bgbodmmydge
(mdomgdgdl.

bbgo Pystrmgdols Bmbo(3gdndesb Byrotgdol Bgegagde dommomgdgh odob:
Lobohpggdemmp, bmd hggh Bogéh 300mygbgdyme Joghondngde agodemggh od-
Leagrogymér  boopggdl, bmBmgdes Logbgdoo Bgobgdope oboob Fydmespoal
bobgdol gizogomgbtmbo Logobggdel blabgdom domgdyer sdbmmundéb Logo-
©gdmeb. gl gobgse RsblL XI (sbbomiy, bendemob b myobobsbgr  LygBo-
dm3gdnmos hagbo Bgrwgagde o ogbgogg —3g G b obo o Bonbbgmrobly,
bmdmgdog bobygdenmdebgb Hy-b 9d3050mobAméo  Logoboo (304 nér0sB0).
Gbogod, bmd gl sbbgdomas, éodogboe(y 3306msgolngmydl Fyommdomol bo-
bgdob  gdgogoergbdméo bogobggdol gobmdgologsb, b3, hmgmbry mazy oger
Bom3edo, bgwb 9Berob 2dbmrm@né  Lowoges a0blobghgdel debmdéag:
GobBeagdals, begem o8 7s060bsBgenl go  Bgagl Ls3yBomgdBo yagemoby oo
960336gmmds 3L, 7 :

30600s6 B9 Bogh ompdmer 3033 gokob obggdol 303&60)\@@&&00) oblign-:
3esdl Bonobm ol Lo ao3m3gemyae, Bgubymgdmme 9. boboadol dogér |31], -
aoeoafuzohee  330Lebagders 9dom o 309maggmgagme hggbo QmEoggﬁgboqg.;ﬁ
Bomgdmmo bogrygmo sbdogmgdols BgbadaBoboe J9BBobroho Bobdommgdo. dom widp--
Mob, bmd sppdpwme  3Bgobol obggdo aobgrogadummes dogrooh obme gomod-
togol Lodbgglonsh o 32Bobogody bogurre 3obdogrgdo Logdome. egbgdemeoo
(sdobobygdumema gobljgerogmBmébobgmBo Lobsomel BonoboJdom. HRggh godmg-
ogermgn J9Baboto dsbdoemgde Bggbo JoBdmmaol  ygpre godbygmagobomgab.
Jomgdmmo Byeogagdo dmppinmoes XV gbbomob Igmmbdgdg bggdTo.

@bogeoo boabghgler oym, bmgmé s 280%y o400, 3- 5300530‘ dnggomoms,
3960 3mboglgdel Logpdggrdy Bemggndgdbe gddobonmmme  admjaggdympds
dolghol bobgdal gigogomabph Logobgbo Ey, bposdetye ad3phombols
T, oo boddadob dognob g—ohgobgdol Bmabral (oo Bgasgeotgdos obggbggel
mgmbomm dmba3gdgdmeb [S].

0 Q&‘%Sgﬁo 03(3? zggaamdogabvﬂ@.abo Bogdghol bobgdal Lébmer oby 053:730-»
1

wobynb Logobggdls (oo higgb dogb 803mygbgdum Bobrmdgdl Bmébob: T

i
:II, N, , mdmgdo %’a&ﬁmo@goﬁgﬁ oo Ly ‘05@‘3‘5&03«;53%,
18 -1 :
e&o‘aaQH 38 m3eboligbgmms bomeg 3bremd3mbzomm boagggdl. o8 debboom
30dmgoygbgo 3 o9 bygbol »[41] dmbo(3pdgde.

g 6o3mgbo oym 9bbmmEal [42] Eendmgérodosb. mgobabgbgmme edwago.
LoBrmomgdsl godmgmon Ig g, o9 Imigdmemos gpadHude (Bg33gbodmbe Top o do-
edghbneoe sdbnmndnko bogowy Ms (Ms = Mps-+Ama)- Top @2 Ams 20pd0ce
ogm dmoBg& ol [43] amﬁooaaabn(pos, bope MB — 53359 3o5bb°6Q3§7850Q05‘

20ag0bhop yggers 233 gobbgersgaboamgol (3§ ool sgégogy bobosbr-
&0 3obliamoggdei sdbmendand Logogged Rggbo goblobmabgdem; HI (3bho~
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B5—A47 &odgdob dzbonm gabligmogon LIgidbyme >3bmmydgbe bo@omgéo 113

ol gomgbodgtg bag®o) aodmmgmomo ogm Ex oo lgg (Bemgdmmo 360836g-
grmdobo Jm(3glmemos Illa, I1I6 @o XV, @bbomgdol méb ms0bolgbger LggdTo).
280 Fdrona 3otbizEmogede EaRaNBodATe oym Lgjdemmo Jagieebobs (To)
©> lgg dobgogom o, doBoloedy, ymagr Ram@oLomgol aobobomgdmps Ex-b
LoBrmogmm 360836gmmmdo. Tog aosygebomo ogm T,-Bo (36mdamo  odmjomg-

Tscb
5 6 T e ——a]
, Jwgoem 0 ‘:/2 .
p 9330bommo . odmioEgdnmgds  tgdmBomomgdmem L3 Lopopgl  Bmébob

(Ex lg g, To) gbooe 1hggbgdl mgmbool mgobmdébong cnsbbBmdol woggohggdgd-
oob (bob. 15).

' ol g6, BS—A7 L3pidbyme Jaaimobgdol gobligmogmomgel 8abomd-
Bol mdbghgochmbrooBo sbbgdmmo ©adbghomo sdobodmbon Bomgdumo d30éky
Eob3gblool UL3gdmbgdals Logmdggmby oBLmmuEmb Lopopgms 2obLobmghob
G Wbps Rsamgemml Fobdstgdomn Jglbnmgdmmsco.

28oborBbols mdlgbgodménsBo wyag Rogyobo lLogmdggmwoe BS— AT op-
bobge U3gddham Jaggmobos gobligmaggdobomgol sdbmmmeméb Logopgms
Lobglothmb a06lobmgbgdl o Bgodmrgds Fggmwage agadobmdogh  dmBomdob
28 obBo. Bg360Bbogm, b8 jo33g0bol Boge bog obggdBo wygg EoFygdmmmon
©o4g0th3gdome  dolbomol oabmggde (oo 2dbmerydmb Lowopgms goblobmgbs
goblggmogm b mbmbool Bobbgdolsmgol, Labmaswme, ©d s3hgmgy bhgnme
B8, B9 gobljgmogmomgal 3. bogmbmgol gm@mgmaddbnme ggboma gi-
5030mgbBdol gnbrelgbtymbo jodommaoob — Ldgioemnbo dabbgdokomgab,
bmdmgdoi ©dgogBobhgdumwos Imglnma Jo@ommaol a0dmygbgdole s geob-
Jnbooberob.

dmmeml  omgboBbogm, bmd hggb Bogh a0dmygbgdmmoe sdbmmmAEmbo ba-

oggdol aoblsbmabol dgompo wMaybm godmbsoggns d(3eby ©oldgblool L3gdd-
bgdoo bobagdermdaliol, gopby Eowoe @obdghlinobo. dobormos, gobooweb of
Log8g agodal Fyomdool bobgdBo beps gobgggnmo Logsbob— solmmmEmébo
bogopol  (33tromgdobogdo  dgbhdbmdooby bmmol aobmigabmsb, @opo ob-
3gblool L3gdBbob BgdobgggeBo Rggb dmagobrgdmes domosh goaggmopgdos
SogbrmgmAmdgBab bobmdo Jbomab Logoby, b3, boped, ©onlagdgmes,
0Joob 209mdpoboby, olgmo ab@gblonbo bobgdolbomgol, Mmgmbozss
Fyomdool Bogrdgbol Lgheol bobgdo BS—AT UL3gjdbnm J3gsmolgdBo, hzgb
Fgagodmm agalebragdme Jowgs Mybm d3nby oldgblool L3gdEbgdom, gowby
odol ag30dmygsl 20dmygbgdyma w3obodmbo. bgdmbomgedel Logndggerby, do-
$06BgFmborroe doggohbos (oobobmer 0dbob Bgdwgy odmzeboro, dbgoglo Lodw-
Bomglobomgol, godmygbgds 2dobmundbol mdlghgedméoslo ablgdnmo 5.5%0sbo
bombogidogm 3éobdolbo, émdgmoi odmygo, 20 L3-00b jodgbholomod jmddobo-

(3080, L3gdAeL LoBamogrem bobmgebo oldghloom 4402/88. ab Bglodmgdamb aob-

ol Fprlggoomdol gobérools 107 5-8cg, 6o vogme o obdghgllb Fob-
dmogaqbl.
o33nliGm, 1951,

a0, dbgbmgob. mdl, doge., M 15
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03L0NBIBAL JsOLMBOBNIVLO M1LIAZOSGMANNL dOVLIGIEN M 15. 1953
BIOJJIETEHD ABACTYMAHCKOHN ACTPOPUIUYECKOU ObCEPBATOPHH S 15. 1953

o

OCOBEHHOCTH OBW)KEHHWY 3BE3] CITIEKTPAJIbHbBIX ,
KJIACCOB On B u PACHIMPEHHUE 3BE3HbIX ACCOUHALIMI*

A. &. TOPOBIDKALSE ' '

Beegenue

U3yueHie ABHKEHHH OT[ENBHBIX 3Be3/l H 3BE3JHBIX TPyNN sBJIseTCS OX-
MOl M3 OCHOBHBIX MpoGJeM 3Be3fHO# actpoHoMmuH. Hapsany ¢ HcclienoBanvem
AIPOCTPAHCTBEHHOTO pacrpe/elieHds: 0ObeKTOB, HMEIOIUX pasjinyHble QH3HYe-
CKHe XapaKTeDPUCTHKM, HCCJeJOBaHHe 3aKOHOMEDHOCTeH HX [BHXXEHHH mpeX-
TaBJsieT cO00H MOLIHOE CPEJACTBO JJIS MO3HAHHS CTPOSHHS H Pa3BHTHS 3Be3[I-
SHBIX CHCTEM.

Cn BpemenHd nuoHepckux pador XVIII Beka, OTHOCSAIIUXCS K NEPBBHIM OI-
Py 2HUAM COOCTBEHHBIX ABHKEHHH OT/EJbHBIX 3Be3Jl, aCTPOHOMbI HaKOIMJIH
‘OIPOMHBIH MaTepHaJs IO JBHXXEHHSIM CaMbIX PA3JIHUYHBIX OGBHEKTOB, HaCeJsiIo-
auux IanakTuky. C HakoIJIeHHeM AaHHBIX O COGCTBeHHBIX ABHMKEHHSIX M Jyue-
-BbIX CKOPOCTSIX I'aJlaKTHYeCKHX OG'bEKTOB CTAHOBHTCH BO3MOXHBIM CTATHCTHYE-
-CKOe H3yYeHHe XapaKTepHCTHK NBHXKeHHs MAHHOTO KOMILUIEKCA OOBEKTOB B
nesnoM. CTaTHCTHUECKOe H3yueHHe JBHXKEHHH 3Be3/] PA3JHUYHBIX CIIEKTPaJbHBIX
'KJIACCOB M COINOCTABJICHHe Pe3yJbTaTOB TAKOTO M3YyYEHHsl C Pe3yJbTaTaMH HC-
-CJIeOBaHKMA NPOCTPAHCTBEHHOIO pacHpelleleHusl 3Be3j, Jajld BO3MOXKHOCTh
'BbISICHHTb OCHOBHBIE CTPYKTYPHBEI® OCOOEHHOCTH W AMHAMHYECKHE XapaKTepH-~
«ctukd Mneunoro Ilyru.

[IpuHIMNIHANbHO HOBblE BaXKHBle BEIBOALI B 3TOH OTpac/M 3BE3/LHOH acT-
.POHOMHH NpPHHAJJIEXKAT COBETCKHM acrpoHomaM. Ilociennne momoxuiaud Haua-
-0 IJTAHOMePHOMY H3YUYeHHIO 3BE3JHOr0 MHpa Ha NPOYHOH OCHOBe OGLIMPHBLIX,
TINATEIbHO MOAOOPAHHBIX M NMOATOTOBJEHHBIX JJIS CTATHCTHYECKOTO aHaJHu3a
'HabuionaTeNIbHbIX NaHHbBIX, B OTJIHYMe OT yueHbix 3anafa (A xuHc, Muau
H Jp.), KOTODhIE, U3ydasi OTAC/IbHbEIE BONPOCH Pa3BUTHS 3Be3J H 3BE3JHEIX CH-
-CTeM, LK MO TYTH MTHOPHPOBAHHSA H3BeCTHHIX (DAKTOB, CTPOUJH CBOH TEOPHH
Ha 0ase mpenB3siThIX H[eH, MPOAMKTOBAHHBIX HAEaNHCTHYECKMM MHPOBO33pe-
HHeM STHX aBTOPOB.

PyKOBOACTBYSICb BaKHbIM NPHHIMIIOM JHAJEKTHUECKOrO MaTepHaIH3Ma—
TIDHHIMIIOM e/[MHCTBA TEOPHH H INPAKTHKH, COBETCKH® ACTPOHOMEl YAEJISIOT
6oJiblIOe BHHMAHHE HAKOIUIEHHIO H TINATEJbHOH 06paGoTKe HaGJIIONATeTbHEIX
Aauubix (IlysxoBckue KarajlorH cOGCTBEHHBIX ABMKeHuil, CBOAHBIE KaTajor
‘TapaakcoB U aGCoOTHBIX BesnynH, COBETCKHH KaTaJoOr NMepeMeHHBIX 3Be3]
H JIp.) ¥ aHANM3Y STHX J@HHbIX HA OCHOBE COBPeMEHHbIX TeOpHil, CO31aBas TeM
CaMBIM IpOYHYIO Oasy JJisi AajbpHEHIIEr0 PasBUTHs TEPeOBOfi COBETCKOMH
“HAYKH. ]

[puHunnuanbio BaxkKHBIM BKJIAJIOM, HMEIOUIHM GOJbLIOE TEOPETHKO-TI03~
HaBare/bHOe 3HaueHue, ABasiiorcss padotsl I I ITapenaro, B. B. Ky-
KapkuHa, Bb.A.Bopounosa-Beabrsmuuosa, ILT.Kyauxos-

* CraThsl NPEACTaBAsIeT cO60M OCHOBY KAaHAMIATCKOH LMCCepTalMH aBTOpa.
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116 . A. ® Topvaamanse

CKOTrO M ADYrHX MOCKOBCKHX AaCTPOHOMOB, NOCBSIEHHBIE H3YUYEHHIO KHHe-
MAaTHYECKHX U (M3HUYECKHX XapaKTEePHUCTHK OTAEJbHLIX IPYMNI OGBEKTOB, HME-
0UMX obuIke cBOiicTBa, OOHAPYKUBAEMEBIE HE TOJBKO B (DH3HUECKUX SIBICHHAX,
HO H B OCOGEHHOCTAX MPOCTPAHCTBEHHOIO paclpelesieHHa W HBUKEHHS.

B.B.Kyxapkuu [10, 11] fipoes MHOTOCTOPOHHEE HCCIEAOBAHNHE TIPO—
CTPAHCTBEHHOTO paclpejiesieHHs NepeMeHHbIX 3Be3ll U CHOpMYIHpOBaN H L0-
KaszaJ cleayiollee mojgoxeHHe: «Pas3dHUYHBIM CTPYKTYPHBHM W
BO3paCTHBM (GOpMAaNHAM MaTepHH BO BCEJEGHHOH CO-
OTBETCTBYIOT pas3JHYHBHE THNL 3JIEeMEHTOB COCTaBa,
B YaCTHOCTH, pPa3JuuHble THIB HepeMEHHBX 3Be3I»
[11, crp. 271 _

« TLIL.IlapeHaro BHIMOJHUI Pl paGoT, NOCBSILIEHHBIX H3YUEHHIO ABY-
JKeHHSI M TPOCTPAHCTBEHHOTO PaClpe/leJieHHs  apoBbix ckomiernii [30], mra-
Herapuelx Tymausocteii [31], mepemennbix 3pesn tuna RR - JInpsl [22] mosro-
nepuoguueckux nedeun (231 u BeiBes IHHAMUYECKHEe XapAKTEPHCTHKH OTAEJb;
ubix moacucrem [anaxruku. [pu stom IL I1. [lapeHaro Obuid HCHONB30-
BAHEl HOBHle OpPHTMHANbHBEIE MeTOIB 06paboTKM HAOMI0aTeIbHOTO MaTepHana,
cBOGOIHbIE OT OrPAHMYEHWI, CBSI3AHHBIX C PacCMaTpPHBaHHEM. OGBEKTOB Ha
Gonpumnx paccrosinusx or Conuna. Crenyer OTMETHTD, YTO STH paboTh! BHINOJ-
HMeHBI HA OCHOBe MOJHBIX W TIIATeJbHO 06paGoTaHHBIX HAGJMIOAATENBHBIX MaH-
HBIX ¥, B 3TOM OTHOIICHWH, e MMEIOT [0Ka PAaBHBIX B aCTPOHOMHUECKOH NpaK-
ruke. CJIeN0BATeNbHO, B HACTOANIMA MOMEHT, IapaMeTpHl, XapakKTepuyloliHe
IHHAMHUECKHE OCOGeHHOCTH ['aaKTHKH, MOJyueHHbie B STHX paboTax, fBJs-
10T HauGosiee BepHBIMH M HaJeXHBIMH. _ 5

Anajioruusbe paGoTH GBUIK BbiMOJHEHbI I1. [.KyanuxosckuMm [12]
H3yuaBlIkM TPOCTPAHCTBEHHO® pACHpEeeieHne i ABHIKEHHE NOJTONEPHONHIS~
CKUX TepeMeHHHIX 3Besf, Tuna Mupbl Kura u K. A. Bapxartosoii 6]
HCCHIeIORARIIel Te ¥Ke BOMPOCHl OTHOCHTEJBHO PACCesHHBIX 3BE3/HBIX CKOM--
JIeHHH. . '

Bo Bcex yKa3aHHBIX Bbillle paGoTax PACCTOSIHHSI U3y4aeMbIX OGBEKTOB HC-
_TpaBJIeHbI 32 KOCMHUECKOe HOIVIOUIEHHe Ha OCHOBE HanGojee TOYHOH Ui CBO-
ero BpeMeHH H YHOOHOH MeTONMKH, NPEMIOXKEHHOH H paspaboTaHHOH
I IT. MMapenaro [24, 25, uto TakKe yBeJMYUBAET HAJIEXKHOCTb BHIBOJLOB!
aTUX pador.

B pesysnbTaTe YHOMSIHYTBIX H HEKOTODHIX APYTHMX HCCIENOBAHHH HYXHO-
CYUUTATh YCTAHOBJIEHHBIM (paKTOM, 4TO ['ajlakKTHKA COCTOHT M3 HECKOJDbKHX [e-
CATKOB Pas/iYHBIX [OACHCTEM, NIPOHHKAIONIMX APYT B APYyra M HMEIOUIMX pas-
JIMYHble XaPAKTePUCTHKH MPOCTPAHCTBEHHOTO pacnpejesenus u ApuKeHus. ITo
XapakTepy NDPOCTPAHCTBEHHOTO paclpeliefieHHss OOBeKTOB, COCTABJISIONIHX
TOACHCTEMY, BCe IIOACHCTEMBl MOXKHO pasjeidTb Ha CHICAYIOUHX TPH THIA:
IJIOCKMe, c(hepHUECKHe U MPOMeKYTouHble. PUsHyecK: OLHOPOHBIE OOBEKTHI.
KPOMe HEKOTOPBIX PEIKHX HCKJIIOUeHUH, OOBeIHHSIOTCS B ONPENENeHHYIO NOI--
cucremy. BecbMa BepOSITHO, YTO OOBEKTHI, BXOAAIME B OAHY IOACHCTEMY re-
HeTHYeCKH CBfI3aHBI MeXJIy cOGOH.

Hau6osee BaXKHbIM BBIBOJOM C TOUKH 3PEHHs] MapKCHCTCKOH (uiocodun
sSBJsIeTCA OOGHAPyXKeHHe TOro (akTa, uTo PasJHYHbI® NOACHCTeMbl I alakTHKH,
B OOIIEM, UMEIOT Pa3IHYHBIH BO3PAcCT.

DTH pesyJsbTaThl ONPOBEPraloT PacnpoCTpPaHeHHBIe, B 3apYGeXKHOH Hayke:

TEOpHH O BO3SHHKHOBEHHH BCeX 3B€3J B HEKOTODPYIO OLHY OTIAAJEHHYIO 3NO0XY..
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'B. B. Kykapkun [10] moxasas, 4To mIOCKHe NOACHCTEMbI SIBJISIOTCH
'CPABHUTEHHO MOJIOABIME YieHaMH [ a/aKTHKH. :
' He MeHee BaXKHbIM SBJSETCH OOHAPYKEHH® CBS3M OOLIMX XapaKTEPHCTHK
‘C1pOeHHsl TaJaKTHK C TMPEeACTaBHTENSIMHU ONpe/Ie/IeHHbIX MOACHCTEM. WwmenHo,

\ “OKA32HO, UTO CIUPAJbHAS CTPYKTYpa TallaKTHK 0GYC/IOBIHBAeTCS OGBEKTaMH,
COCTARJSIONIMMH TUIOCKHE MOACHCTeMbl M 4TO, MOBHAHNMOMY, CpepHuecKue H
TIPOME3KYTOUHble NOJCHCTEMBI HE YYacTBYIOT B 00pa30BaHMM CIHPAJIBHLIX BET-
‘Bed rajakTHk.

Vcxonsi W3 aHajoruk [ajlakTHKH C BHETAJIAKTHYECKHMH TYMaHHOCTSMH
{271 u u3yyas MpPOCTPAHCTBEHHO® paclpefieieHHe i KHHEMATHKy IVIOCKHX IO
«cucteM B lasnaktuke, [1. I[I. [Tapenaro BhepBble CAejaj MONBITKY NpeA-
~cTaeJelus crpoernss Mieunoro Ilyru crupanbio [291.

Hy:KHO 3aMETHTb, YTO J@HHBE CTPYKTYPHOH acTPOHOMHH yKasbiBalOT Ha
TO, UTO «UMCTHIX CIHPaell He CYIIECTBYET, a eCTh SJIMITHYECKHE TaJIaKTHKA
-cO COHPAJIBHOH OCOGEHHOCTbIO. IIpu 3TOM IOCJ]SAHsA AMHAMHYECKH HECYLIe-
«cTBeHHa» [39].

Bonpoc O MPOUCXOXKAGHHH M PA3BHTHH CHHPANbHBIX BeTBell ABJsAeTCH
©OINMM M3 HHTepeCHeHIIMX BOIPOCOB COBPEMEHHOH AMHAMHKH 3BE3JHBIX CH-
.cTeM. B cepun pabor 60, 61,621 Jiuun6aan paspa6oTail TeOpHIO pPa3BH-
TSt CIIUPAJILHEIX BeTBEl Ha OCHOBE aHAJH3a HEeyCTOMUMBOCTH KPYrOBBIX opbur
‘Ha mepudepusx rasaktik. HaHApacekap, Hayyas 3aKOHOMEPHOCTH IBHU-
JKeHHS 383/ B HeCTAaLHOHAPHBIX FAJIAKTHKAX cO ChepHuIeCKUM pacipeleJeHAeN
CKOpOCTef, IPALIEN K BBIBOAY O CYIIECTBOBAHHH CHCTEMATHIECKOTO JBHXKEHHS
' BJIOJIb CIIpaJiell OBOJBHO CJIOKHBIX KJ12CCOB.

FeoBXO0MMMO OTMETHTD, YTO TEOPHH CIHPAJbHOH CTPYKTYDEL, MPELTOXEH-

Hble HA3BAHHLIME aBTOPAMH HOCST (POPMaJIbHBIA Xapakrep M HX BHIBOJBI HE
‘BCEr/la TIOATBEPHKAAIOTCS HAGIONaTeNbHLIME (HaKTaAMH.
‘ TIpMHIMIHAJIBHO HOBBIM, OTKPHIBAIOUIKM UIHPOKHE FOPHSOHTHI NMEPEL acr-
\POHOMHUYECKOH HAYKOH, SIBJIAETCS B3NIAL B.A. AmMGapuyMaHa Ha ClH-
:paJibHBIE BETBH, KAK Ha FeOMETDHTECKOe MECTO TOHeK 06pas3oBaHUsl 3Be3IHBIX
acconuarui.

PaGorst B. AAMGapuyMsHa H ero COTPyAHHKOB O 3BES/HBIX acco-
QAKX TOKA3aJH, yTo Ipouecc 06pasoBaHKs 3BE3JL M 3BE3/HbIX rPyIM B la-
JAKTHKe [DOHCXOAUT H HBHIHE, YKa3ap Ha CYLIECTBOBAHHE OUEHb MOJIOIBIX
-3Be3/IHBIX TPYNI—3Be3IHBIX accolyaluil.

C ortkpuiTHeM B ['aliakTHKe OODBEKTOB DA3JHYHbIX THIIOB (mopcucrem) ¢
*paaJMyHBIMH BO3PACTHBIMH, KHHEMATHUECKHMH 1 (pU3HYECKUMH XapaKTEPUCTH-
KAMH OCYIIeCTBJsieTcs AaJIbHejasi KOHKPeTH3AHUs 3aa4H H3YCHHs CTPOCHAR
‘Tanakrukd. Ho BMecTe ¢ TeM,npoGjeMa OCJIOXKHSAETCS TeM, 4TO CTAHOBHTCH
HEOGXOIMMBIM H3yueHHe BONPOCOB, CBA3AHHEIX C NPOMCXOKIEHHEM H SBOJIO-
‘wumefl THNIOB HaceleHus [anakTHKA.

OueBHIHO, UTO AUHAMHUECKHE M KHHEMaTHUeCKHe OCOOeHHOCTH MOJOIBIX
-06pasoBaHuil GyAyT OOYCIOBIMBATHCA HE TONBKO OOIIMMH JHHAMHYECKHMH H
KHHeMATHUECKHMH OCOGEHHOCTAMH [ alakTHKH, HO TakXe M, MOXer ObiTh, B
Bosblell CTENeHH, HAUaJbHLIMH YCJIOBHSMH, CBISAHHBIMH C MPOHCXOXASHHSM
“TaKUX 0OLEKTOB.

3Be3zbl CHeKTPajibHHIX KiaaccoB O—B HaxomaTcs B UdcCie TeX PeAKHX
“TUITOB OO'bEKTOB, KOTOphle OOHApyXKeHbl B acCONMAalMsX M MPO KOTOpble yBe=

JpeHHO MOXKHO 3adBUTb, UTO OHH BeCbMa MOJIOZble YJIEHB! HaUleH [anakTHKH. .
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k! .

IlpuHuMas Bo BHMMaHHe TeHETHUECKYI0 OGYCIOBJNEHHOCTh KMHeMaTHue—
CKHX XaDaKTEPHCTHK, HOBOJILHO E€CTECTBEHHEIM fIBJIEHHEM HYXHO CUMTATb O6-
Hapy>XeHHWe MHOTHX ocOOeHHOCTeli B JBHXKeHHsX 3Besg O—B. CienosatenbHo,
0COOEHHOCTH [BHIKEHHsl 3Be3Jl CNeKTpaJbHEIX Kiaccos O—B crmenyer pac-
.CMOTPeTh B. CBsA3H C uieaMud B. A, AmMGapunymMsana o 3Be3XHBIX acco-

U LHUSX. . )

Llenpio HacTOsiIel paGoThl SIBASIETCS aHAJIu3 NBHKeHHH 3Be3n O-B B cBe-

Te paclUIHpPeHHs 3Be3JHbIX accolnanui. B paboTe mokasaHo, 4TO ¢ 3TOH . TOUKH
‘8peHust MOMKHO eCTEeCTBEHHO M TNpPOCTO OGBACHHTL OCOOEHHOCTH JBMZKEHMS ‘
JaHHbIX 3Be3fl. C JOpyrofi CTOPOHBI, M3yyas KHHEMaTHUYeCKHe OCOOGEHHOCTH ‘
' YKa3aHHBIX 3Be3Jl, MOXKHO BBIBECTH HEKOTOpble XapaKTePUCTHKH CAMHX 3Be3ji-

HBIX acCollMaUMi: HalpaBJeHHe CIHPaJH, HA KOTOPOi o6pasoBaNucCh accomHa-

'L[HH, BO3pacT KOMILIeKca pkux 3se3x O-B, ckopocTs BeIGpOCa 3Be31 u3 acco-
‘UHaAUHA u Ap.

PaGora cozepKuT u3nokenue H pasbop ocoGennocreii nsuxenus O-B
3B€3J], YCTAHOBJEHHbIX K HACTOSIIEeMYy BpPEMEHH Ha OCHOBE MHOTOUHCJIEHHEBIX
‘pabor pas/HUHbIX aBTOPOB. PaccMOTPEHBl OCHOBHBIE THIIOTE3BI, NPEJTOKEeHHBIE:
nist o6bacuenus K-adpexra — Haubosiee HHTepecHOro (heHOMEHA, CBAA3AH-
HOTO C JyYeBBIMH CKODOCTSIMM JaHHBIX 3Be3/l. [IpUBENEHBl HEKOTOPHIE TaHHBIE-

‘0 3Be3[IHBIX acCOLHalMAX. BhiBeleHb! COOTBETCTBYIONIHE (DOPMYJBI, TPHMEHEH-
JHBle 3aTeM JJIST aHanM3a MaTepHana, COMEPKaIUerocsi B M3BECTHBIX JiATepa-
'TYPHBIX HCTOUHHKAX.

Pesynbrath nccneoBanus eille pas mesaioT 0YeBHIHON JIOLOTBOPHOCT:
HJ€H O 3BE3JIHBIX aCCOLUHMANMAX B NPHMEHEHHH K BOMPOCAM, OCBEINAIONIHM MHO-
I're WHTepeCHble siBIeHHs B [amakrtuke. .

Oznako, ecTecTBeHHO paccMaTpHBaTh IO/yYeHHBIe —37eCh pes3yJbTaTh
-JIHUWD KaK MPeABapHUTENbHBIS,, BCJIENACTBHE HEKOTOPBIX HESACHOCTEH, NMOKa ellfe
CBSI3aHHBIX C HOBOH NPOGJIEMOI 3BE3JHBIX ACCOUMALMII M TPeOYIOHX AJisd HX.
.ocBelileHHs $oJlee TOUHBIX JaHHBIX.

§ 1. Ocoﬁeﬂﬂocm ABuxKeHHs 3Be3n O-B.

3Bes/bl paHHHX CHeKTpaJbHBIX KaaccoB O u B o6mamaror 6omsof ra-
JIaKTHYECKOH KOHIEHTpalHell H NMPHHAJJEXAT K ILIOCKHM MoacHcTeMam [a--
JIaKTHKH. B 4HClle MOCTeNHHX HAXOMATCH JOJNTONEPHOIUUYECKUE e EeuIbl, OT-
KpBIThie 3BE3/HBIe CKOIUIEHHST H Ap. Kak 3To GHIIO yiKe OTMEYeHO, OGBeKTHI,
BXOAAIHEe B OUpEeAeNeHHBIH THN HaceneHHs [ alakTHKY, 06JagaioT oGIIMMH
XapakTePUCTHKAMK JABHXKEHHS M NPOCTPAHCTBEHHOTO paclpe/efeHHus.

MoxHo 6BUTO OXKHJATh, YTO OCHOBHBIE XapAKTEPHCTHKH JIBUIKEHHS 3BeaJl
O-B He GynyT OTIIMYATBCS OT TAKOBBIX JJIA APYTHX NPEACTABHTENEl COOTBET-
«CTBYIOLIEH MOJCHCTEMBI, HANIPUMED, NS 0JTOIEPHOANYECKHX Heden ], OTKPbi-
THIX 3BE3IHBbIX CKONJIEHH# u Ap. Ecan paccmarprpaiorest ciaGere O-B speams,
TO 3TO, B OCHOBHOM, JEHCTBHTENbHO TaK M MO3TOMy ciabble O-B 3Besgp ¢
YCHEXOM HCIOJNB3YIOTCS [JJIsI H3YUEHHS XapaKTePUCTUK ABUKEHUS MICCKOH MO/~
cucremsl. Ho spkue 3Be3nst O-B u ux KnHeMaTHUecKHe OCOGEHHOCTH He yKaa-
ALIBAIOTCS B OCIHE PAMKH, YCTAHOB/IEHHbIE IS APYTHX Mpe/ICTaBUTeNIel IIoc~

KOH ITOACHCTEMEL.
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OCoGEHHOCTH [BHMEHUH 3BE3]] CIIEKTPaNbHBIX Kaaccos O u B m.. 119,

B nesie H3yueHMs] OCHOBHHIX KMHEMATHYECKHX H JUHAMHMUECKHX XapaKTe-
PHCTHK JI06OH Ipynnbl OGBEKTOB 0co00e 3HAUeHHE HMEET BEHIBOJK SJAEMEHTOB
AprkeHHs CoslHIIa OTHOCHTEJBHO B3ATOH IPYNNbl Ha OCHOBE AHAJH3a JYYEBHIX
CKOpOCTeHl M COGCTBEHHBIX JABMXKEHHH, M aHaJlu3 OCTATOUHEIX CKOpocTefli e
LeJIbI0 H3YYCHHMSI 3aKOHA paclpesleIeEnsT CKOPOCTel U onpellesIeHHsT JIEMEHTOR
rajJlakTHYeCKOTO BpallleHHS. .

OnpeneneHuio 3deMeHTOB ABkeHns CoJiHIa ¥ 3HAYEHHH HOCTOSHHBIX
TaJlaKTHYeCKOro BpALUeHHS, HA OCHOBE JIyYeBBIX CKOPOCTCH M  COOCTBEHHBIX

) asuxennit O-B 3se3n, nocesinieHsl JecaTkd pabor. B rabamue | npuseienn
sHavenus 2jeMentos apixKenus ConHia u spawerus 'asaxTuku no Han6osee
BaXKHBIM JIHTEPATYPHBIM HCTOYHWKAM, HAUMHAS C NHOHEPCKOH paGoTel A I a M-
ca u Ppocra, BOepBble yKasaslMx Ha cyuiecrsoBadue K-addekra, no-
CTOSIHHO TIPHBJIEKABILIErO B JaJipHelllieM BHUMaHHe acCTPOHOMOB.

Ha ocnose nepeuncieHHslx B TaOauiue I JuTepaTypHHIX UCTOUHHKOB H He-
KOTOPBIX JAPYTHX, YKa3blBAeMBIX HHXX€, MOXKHO € YBePEHHOCTBIO. KOHCTATHPO-
BaTh CYLIECTBOBAHUE HEKOTOPHIX 0coGeHHOCTEH B ABHiKeHHAX 3Be3] O-B. Cie-
JIyeT OTMETHTh, YTO BCe HUKeNepeuncjJeHHble OCOGEHHOCTH [NaBHO H3BECTHH,
HO, kpoMe K-adderra, ux OGBICHEHHIO He YAENSJIOCH HOCTATOUHOTO BHHMA-
Hus, a K-agdekr paccmarpuBajics r1aBHBIM 0o0pa3oM BHe CBSI3H C APYI4siH
H3BECTHBIMH OCOGEHHOCTSMH,

[Tepeuncium Bce ocoGeHHOCTH B JBHXKeHHAX 3Besn O-B, xoropbie, no
HalleMy MHEHHIO, NOJIKHEI OJY4HTb OGbsICHEHHE B OGO} THIOTEse, MpeTeH-
Aylollell Ha penpes3eHTATHBHOCTL AEHCTBUTEILHOCTH.

- L Koadderr. Cpennsa ocraTouras JgydeBas ckopoctp 3se3f O-B He
HyJb, & [OBOJIbHO GOJblLIAs NOJOXHTeIbHAas BenvunHa +4.3 kM/cek. Dro sB-
Jienne, HaswiBaemoe K-adpekrom, Geuro otkpeito B 1904 romy ®pocrom
¥ Apamcownm [52] u nOATBEPxKAIOCH MHOTHMH NDOCJSAYIOIIAMU PaGOTAMH.

; Oxkasanock, uto Benuunda K-3¢dekTa 3aBHCHT OT CpeAHMX DacCTOSTHHI pac-
CMaTpPHUBAeMbIX IDPYII 3Be3J H OT CIeKTPAJBLHOrO MOJKIacca. :

C ToukHn 3peHHsi 3TOro0 BOIpoca 0COGOe BHHMAaHHe NPHBJIEKAOT PaboOTHI,
npuBenetusie B Tabauue I mox womepamu 34—39, 40—49, 52—58, 59—67,
68—71, 7985, 86—99.

B Hux sicHO moKasaHO, 4To AJIs APKHX 3Besf(m< 5.5) K-addexr 3ua ru-
TeNleH, ¢ NepexoJoM Ha cjlabble yMeHblnaeTcs, a s Gosee cnabuix (m > 6.5)
COBCEM OTCYTCTBYET. '

K coxajiennio, KOJIHYCCTBEHHOe OrpaHWYeHHe MATEpPHANA He JAeT BO3-
MOXKHOCTH OTYETJMBO YCTAHOBHTb yBesanuehue K-adpdexra ¢ yBemuueHwem:
3Be3]HBIX BeNHYUH Jlo m ==5.5. OJHAKO, CYIIECTBYIOT VKA3AHUS Ha TO, UTO N
sroro npenena K-addexr HenpepblBHO yBesinuMBaercd M AOCTHIAET CBOErO
MaxkcuMyMa v 3Besf ¢ m =5.5. . .

Hrak, HyXHO cuuraTh ycraHoBsieHHHIM (akrom, uro K-sddexr B ayue-
BhIX ckopocTax Apkux O-B  3Besp Aocruraer 3HAYMTeJbHONH  BeJHYHHB!

(+4.3kM/cek), a B JYueBBIX CKOpOCTSIX clabbix 3Be3n Takod 3ddekr oTcyrt-
CTBYET. ‘

2. Uckaxenne sHayeHul kosddunuenros Oopra A,
Bu poarors meHtpa Il'anaxkruxku Ilpungro, aro JYYeBEIe CKO-
poctd u coGcrBeHHble ABuXKeHHs O-B 8Besy mpeicTaBisioT XOpOWIYIO OCHOBY
AJisl ONpeieliennst sHaueHH Kos¢pduuuentos A u B u Hanpapsienns Ha uentp
Fanakruku. Ho, BHUMaTesbHO® H3yyeHHe NaHHBIX Tabaun I yGexkpaer Hac,

B TOM, 4TO 3HAUEHMS 3THX MHTEDECHBIX BeJMYHH, BLIBEJleHHble HAa OCHOBe aHa-
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22\(+21.5) 32.7 +4.9 [48]
23| +13 222 +0.006 +4.5 fe3l
24| +23 21.8 +0.012 +2.8 -
25|+15:£4.7 21.8 +-4.34-0.5 [67]
26 +14.6.4-48| 20.840.8 +4.2+0.5 »
27149 b+4.4| 20.3%07 +4.6+0.4 »
28| 4+19.0£4.6 | '21.6+1.3 +1.4+08 .
29|+4+18.1+:4.6 | 21.2+1.2 +2.2%07 »
30 (18.3) {(—1.80.9) »
31 (18.1) (0) ”
32 (19.5) —0.3+1.2 »
33|4-25.2 20.6 289° +42.8 [66}]
34| — 2.8 19.1 4+ 2.8 320.5 +35.0 [72]
35| —46.8 +28.1 +15.8 321.2 424 ”
36|(421.5 21.4 +17.3 299.7 421 "
37 +19.2 22.8 — 1.0 346.7 +3.8 '
38| +28.0 24.3 +3.2 321.5 +2.8 ”
39| +17.3 22.0 + 4.30.8 (325) 435 )
40 (20.0) + 4.0%2.3 ” +6.4£1.6 ’
AL ' +16.4+3.5 » “+7.242.5 "
43 ” 42r1.242.7 ” +4.2+£1.7 »
43 ” — 0.7%1.7 & +S'8i0‘9 ”
44 ’ + 9.2:x1.9 " +4.8x+1.1 »
45 " +16.3+1.8 ” ~o.24+1.2 »
46 ’ “+13.2+2.0 » —0.51.4 ”
47 » —0.4:+0.9 1 +4'8:t°‘6 2]
48 " ~4-28+1.2 ’ +4-1.4+0.8 ’
49 ' +3.6+0.8 —0.5 1.4 »
50{ -}-36 23.8 —o0.8 [66]
sH 424 21.7 9 +1.8 [90]
52 (20) +r3ELI 251435 | +5.9+0.8 (74}
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guE, g- c 50/
Az op o 82 | zisg |&5| %
& = avsS ag | o e
2| geoeo  |FE| 2 % | B3l |28 i3) A© | DO | IO
3 28| 8§ 2 | 2Esw |83 =%
I 2 3] 4 $ 6| 7 8 9 10
s3illaacxer, Ilnpe v,-,y,|B3-B7 4. Mg ! 104 | (2719 (-+28%
» » |O-B2 3.5-4.5
54 ) 1 B3-B7 4.5-5.5 62 9 »
S5 » » |O-B2 4.5 11§ » "
56 ” » |B3-B7 5.5-6.5 120 ” "
57 » ’» 1 >6.5 158 ” "
58 ” " <5 102 " ”
59 » » 10-07 >4.9 849 | 275.1 +-37.8  [320.1
60 » 1, |05-09 <5.0 101 21.4+L8
» Yy Bo-B2 <60 )
61 ” » 5 “ ” 21.2+3.4
62 ” » |05-O9 >4.99 159 21.4+1.8
" » |Bo-Bz >5.99
63 » » » » 31124,
64 ” » |B3-B7 <55 272 21.4+1.8
63 n s |B3-B7 <5.5 272 19.9:£1.35
66 ” » |B3-B7 >5.49 317 a1.4+1.8
67 » » B ” 1 19.1 4.5,
68/ Cmapr, I'pun Vs B <6.5 645 210%.0
69 » » In » 2130
70 ” » |B <b6.5 210°.2
7I ” » ” 210-3
72{[Tracker » |O-B2 101 1106
73 » » |O-B2 159 36.7
74 ” s |B3-B7 272 29.2
75 » 5 |B3-B7 317 27.7
76 » »n |B 32.1
77 ” 5 |y 23.9
78 ” s 21.4
79 " w |O-B2 (21.4)
8o » » {O-B2 ”
81 » » |O-B2 5
82 » » |B3-B7 ”
83 » » Q) ”
84 » » |B3-B7 »
83 » s 1B3-B7 » )
86) Ann Vru O-B7 1 1152 81 367 174
87 » v 11 §98 174 28.8 106
88 » » 11 398 | 232 18.4 2.5
89 ” . iv 220 301 3.2 L%
90 » " Bee 788 28.6 1.8
2 » ” I '
92 » » I
93 » ” 111
94 » " v
95 » ” I+11
96 » ” 111
97 ” ” IV .
938 s " koMb,
go{{lnxmux, Mpuero | ,, r=250 182 128 (271) (+28)
100 s 250=r=400 | 358 292 .
101 » 500=r=750 | 589 177 '
102 » 750=r=<1000 | 855 57 )
103 » 1000=t 1443 53

NPHUMEYAHHS K TABJIMUE 1: B ck0o06Kax noMelueHs! BeHUHHB], 3AWMCTBOBAHALIE 3BTOPAMM U3 XAPYFEX
. HCTOYHMKUB, CTPOUKN OTHOCATCH K OTAGABHBIM PelliennaM.

B pemennn 10 yxkaszaHa NPOEKUHS V(® B naockocry Tanaxtukw,

m
Pewenne 22 OXBATHIBAET BCe 3Be3fnt fipge 5. ol.
Pemenns 34—=39 ppinonHens aas 7 He H3BECTHBIX
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VO K i
B

. b@ rA A B 10 8‘ EK:
b4 KM/cex KM/CCK. e o
2| <2%

11 i2 13 14 15 16 17 18

83 (20) +2.4+1.1 | 390°+9 +4.0+0.6 174}
S4{: 1 +15.24+3.2 3117 —3.7%2.5
55 o + 2.0x04 3056 +0.9:3 i
56 » + 3.7+1.6 335:£8 —1.5:+0.7 -
57 » + 7.8+15 309+ 6 +4.3 :
s8 » +188-+2.6 33054 —0.2 »
$9]+20°0 |21.7 +-3.1 »
60 19.09 +9.74£1.59 -326.751 +1.13%0.4 ::
61 17.5x105 |-} 9.80%1.20 325.9+30 +2.41+0.66
62 19,09 ~18.001.24 322.3£22 +1.87x2.15 ;:
63 20.60+11 | +16.74£2.61 324 . 143 | +1.87+2.15
64 19.09 + 3.441.33 334 .24 | +113x04 "
65 21.6=05 |-+ 3.300.67 337 . 9+32 | +2.68:£0.33 ”
66 9.09 + 3.33:+0.86 30848, 1 1.13+£0.4 v
67 17.16 0.9 | + 4.46x0.95 3087, 1 —0.90+0.76 i
68|—22.7 +21.63 -+4.77 [83}
69 1 1963 |+ 431 336° +4.91
70|—20.3 22.91 |-+ 2.62 301. +5.02 i
71/—18.2 22.33 jl: 2.89 13303 +4.82 ::

2 16. 7- 9 323.0 +4.31 :
;3 22.6 ~+15.3 326.2 ~+3.35 [131
74 21.7 + 19 276.3 +4.63 "
75 17.9 + 3.2 303.4 “+o.72 "
76 217 +3.11 "
77 20.9 -+1.40 "
78 19.1 +1.13 "
79|(+20) | (20.0) + 59 325.4 “4-3.94 "
80| » » +17.2 323.7 +0.36 "
81 » ”» +13.1 323.9 +1.54 »
82| = 9 + 14 31 +453 »»
83| . -+ 3.0 320.5 —0.20 '
83| » (19) + 1.4 26.5 +4.€9 »
8s| » (21) + LS 35.3 +4-37 »
86,(4-21.6) 15.64 +18. 5+4.2 |40.0161:+29 319.2%53 |-t1.52 41}
87 13.92 + 8.68:1.55| 0.0145+26 310. 651 [—o0.76 ’
38 19.89" + 5.0820.81 [4-0.0128 =20 320. 646 | —0.74 ?
89 22.10 -+ 1.91£0.66 [-+-0.0087 =30 2869 .9 | +3.63%044 |
90| 20.07 +2.17:£0.40 "

+17.39+1.70 |+ 0.0151+15 324.5+2.8 ,
o1 -+ 6.78+1.22 0011320 319.425.1 .
92 -+ 4.27+1.03 |0, 10126 311.9+6.9 "
93 + 1.30+0.91 |--0.0059-+41 278.7+20.1 "
94 —0.0038 7| 327.0%75 "
95 ~—0.0049 8| 296.2+21.6 .
06 —0.0044 4| 312 4+33,8 .
97 —0.0041 4| 333.4£12.3 "
98 (20) + 13008 |to00174 (3259 +0.360.3 [t}
99 + 4.83 0.8 013 2 ~+-0.81+0.3 .
100 + 5.621.2 .009 2 ~+2.814+0.8 .
101 -+10.40 2.7 0122 |—252+x1.9 "
102 +25.79 2.9 018 2 —7:95%k2.3 5

60, 62, 64, 66—o6umue pemenns.

MOTOKA. .
61, 63, 65, 67—unpuBNayaNnHbie pelieHus. JIyueBble CKOPOCTH TRKIKE KAK M B HPEAbINYMUX PEeUIEHUNK
B pemenusx 86—103 aas cpeAHMX PACCTOAHHH YYTCHO KOCMHYIECKOQ NMOrAOLISHME.

Pemwennn 34—49, 52—67, 72—103 BLINCAHEHE! HA OJHOM H TOM K€ MATEpHAle JYJEBbIX cxopocrel,

JlyueBble CKOPOCTH OCROGOMKAEHLI OT 3(PEKTA ABHIKEHHS 10 KHOro
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1124 A. © Toporamapgse

ausa aeuxennit spkux O-B sBesg, opHoBpeMeHHO oGianaromux GOJAbLIHM
K-adderrom, CHIBHO HCKaXXeHBl H KaK OYyATO YKas3blBalOT Ha TO, YTO SPKHE
O-B -3Be3fpl He Y4acCTBYIOT B IaJIaKTHYeCKOM BpallleHHH. ’

DTo yrBepXKeHHe MOXKHO CAeiaTh Gojiee HAIVISIAHBIM, eclH U3 Tabauusl I
BBINKCATb BCe pellleHus, KoTopble a4 K naror Gosbliyio BedunHy (Talmudna
‘JA) K cpaBHUTH C pelIeHHSIMW, KOTODHle YKa3biBalOT Ha HE3HAYHTeNbHOCTh
K-spdexra (rabmuma IB). fcdo, uro HyXHO TMOROOPAaTh TaKHe pELIeHHs, B
“KOTOPHIX PacCMATPHBAIOTCS SJEMEHTH IaJaKTHUECKOro BpALIEHHs], €CIH INpH
'STOM JIaHHRHIE JIyYeBhIX CKOPOCTei#l 3apaHee He MCHpaBlieHbl HA OCHOBe KaKOro
“To mpejpasitoro mpeamosoxenus (kak y [Imackera u Ilupca [74]).

Ta6auua IA gbébomo
(Pemenua ¢ GoabwmM 3uauenuem K-addexra, K>3.5 kM/cek)

A p:?gjﬁ"{{ no . I'pynna 3Bsesn
bbb N6 1 oo | A B Lo K goobggeage
ol dobyogom X330

34 +2.8 289% g +5.0 0—B2
37 —L.0 2997 +3.8 B3—Bs
89 +-2.91 286 +3.63 7=220 NC
94 +1.30 278.7 -_ r=220 nc
97 —0."0044

Ta6auua IB gbérogmo
(Pewenna ¢ ManniMu 3HaueHuAMH K-addexra)

N P e . I'pynna 3Be3g
BmblBol N I 3bboo- A /o) K goOLggemogor
ol -dabggon X200
3 +15.8 32095 +2.4 0—B2 m>s.5
38 =+ 3.2 346. 7 +2.8 B3 —Bs m>>5.5
87 -+ 8.68 310. 6 —0.76 7=598HC
33 -+ 5.08 320. 6 —0.74 F=398nc

_ CpaBlieHHe HAHHBIX 3THX JABYX TaGJHIl fICHO YKashiBaeT Ha CHpaBejNH-
POCTH HAILIETO YTBEPKAEHHS, UTO 3JMEMEHTH TajJlaKTHUeCKOro BpalleHHd SHA-
“MHTEJbHO HCKAKAIOTCH, KOIJa OHH BBIBOJATCSA U3 aHAJH3a JIyIeBRIX CKOPOCTeH \
-Bpkux 3pe3x O-B.

3. Teunennus O-B sBesapx x o6pa3oBaHHI0O 3BE3JHHX
morokos Eme s 1910 rory KanTelin ykasam Ha cyllecTBoBaHue 00-
LIMPHBIX MOTOKOB sipkex B ssesn B Cxopnuone, Llenraspe, Opuore u Apyrax
‘yuactkax HeGa, ITo namaem Mapxosmua [64] 3/4 Bcero KomuyecTBa
. .3Be3/1, KOTOpLI® sipye § ™51 06pasyloT XOpOLIO BHIpaXKeHHbIe 3Be3/Hble MOTOKHU.
MapkoBHu NPHBOAUT CHHCOK 3Be3h 35 TaKHX INOTOKOB. HuTepecHniM

* (hakTOM, YKa3aHHEIM B 5Toi pabore, sIBJSETCS TO, UTO B JYUEBHIX CKOPOCTAX
-8Besp, sipue §™SI M BXOASILHX B COCTAB NOTOKOB, 3aMeTeH 3HAYHTeJbAbIA
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 K-apekr, a B JryueBHIX CKOPOCTAX OCTAJNbHBIX 3Be3n K-a(dekr orcyrcrByer,
2neMeHTH ABMKeHHs CosHua: Vo=19 kM/cek, A®=271°, Do=-+28°
OcoGenHo BaxKHBIM fBJsIETCST BOIpoc o motoke Cropnnona-Ilenraspa
0 Tax HasbiBaeMoM <«IOkHOM moroke». B TaGimue II mpuBOAATCH OCHOBHA®-
JaHdkle 06 3TOM IOTOKe Ha OCHOBE DasjMuHBIX JIUTepaTYPHBIX, HCTOUHHKOR,.
N3 Bcex, nepeuncnennrix B Tabuune II, HCTOYHHKOB, MBI MCIOJNB3yeM B Halib-
HelflleM, IJIaBHBIM 00pasoM, AaHmobie BJoaay, KOTOphIH, PE3IOMHpPOBAB BCE
pabotti, oTHOCcsmHKecs K «IOKHOMY NOTOKY» 3 cBOeM OOIIMDHOM HCCIHEeNOBa~.
HHH, TOATBEPAMN CYLIeCTBOBAHHE 3TOTO IOTOKA. ‘
' flcHo, uTO KOPHH YKa3saHHOH TEHAEHIHMH JeXKAaT B HAYaNbHLIX YCJIOBHSX.
o6pasopaHus B 3Besn. '

TaGauua II gbbrome

Jlure«
Hurepsan
ABTOpD LOATOT Cm. | 38. y« | bar.
fodncondob| KAACC [Bednw) 8 Ly B HCTOY~
sgdbo %)Soﬂq()g ao- L. |gatlgg.) TR0 ) TR v KM/cex HHK
3 Q?Of" gedlo ‘bopoy o).
. Tyoboca.
Kanteiin . , {216°—360° 94 © §|—42° [217° —22° 41831 [s71
%acmycon .. |225—300 94+ 1 |—45 |222 —20 4 [76]
JackKer, : 15.0
flupc . . j200—360| O-By|<5 M5i83 .6 —22.9|104.2 —24.3 (x=8)| [74]
Jloan - 221.9 — 0.3 +17.8 1 [s9]
Cuapf . . 91 .2 [—36.8|211 —23 +18.8| [81]
Bonedicn* . . 99 —39 |[216 —18 +26.3 1 [s0]
Kynuxosckuii* 219.9 —18.6 +22.3] [13]
Bepto . . - 96+ § |—20.3 216 —20 +18.4 | [43]
-Bnaay . . . | 225-300 | Bo-Bsj<Cg ms 225.84+16) —15.244.8 |+26.4 | [43]

#* YKasaHbl 9NeMEHThl OTHOCHTEIbHO COJIHLlZI.

4 HecooTBeTCTBHE MeXJAy BeJHUYHHAMH JHCIHEpD-
CHH CKopocTel M cKopocThbio COJTHIA OTHOCHTEJNDHHO
aprkux spesn O-B. JJunmamuka cTanuoHapHO! rajJakKTHKH JaeT YKa3aHUS
Ha CYHNIECTBOBAHHe 3aBHCHMOCTH MeXXAy BeJHUMHAMM IMCHEPCHH CKOpOCTel
H CcKOpocTbio CONHIIA OTHOCHTENBHO JAHHOH Ipynnel 3Be3f. COOTBETCTBYIO-
mas Gopmysia HMeeT BHM

Vo, — Vo ==c,0® 4 ¢,,

rie Vo,—BpalaTessHast CKOPOCTh HEHTPOHMAA AAHHOH TpymmH, VoG-——Bpama-
TeJbHASA cKopocTb CONHIIA, o-—AHCOEPCHS CKOPOCTell B HampaBJIeHAW Bpalles
HUS, ¢, ¢, —IOCTOSHHBIE.

Fmre no paspaGoTKH OCHOB JMHAMHKH CTALHOHADHEIX 3BESHHBIX CHCTEM
Crpem6Gepr [84] smnupuyecku npuies K HOJOOHOMY BBIBOAY M HaJs 34a-
ueHH KO3(pHIIMEHTOB BHIECNPUBENEHHOM 3aBHCHMOCTH, MMeBLICH HECKOJbLKQ.:
uHo#l Bux. Popmyna CTpemOGepra nHIeTcs CIeAYIOIHUM 00pasoM

Y'=pb* + §,
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sThe Y'—cKopocTb ABHIKeHMsi AaHHOH TPYNNLHl B HanpaBJeHHM OCH acHMMeT-
JPHH, . b—pucnepcHsi cKopocTe#l B TOM ke HanpaBieHHH, p, $—HOCTOAHHEIE.
Mo CTrpeMGepry .sTofi 3aBUCHMOCTA NDEKDACHO YAOBJIETBOPAT BCe
TPYNNLl, U3yYeRHEE WM, KpoMe spKHX 3Besp O-B.
* 3sesan O-B, Bonpekn 06HApYKEHHOMY 3aKOHY, NIPH CPaBHHTEJIBHO MAJIOH
JHCIIepCHH CKOPOCTel, 06JafialoT HeHOPMAaJpHO GOJIBIIOH CKOPOCTBIO OTHOCH-
Teapso Connua. '
B ta6avne I1I npuBemeHs! NaHHBIE O AUCIEPCHH cxkopocreit ' O-B sBesx
7. e. 06 SJUIHNCOMIE CKOpOCTel no ABMKeBHaM 3Besn O-B, 3auMMCTBOBAaHHHS
#M3 HanGoNee BaXHBIX JIUTEPATYPHBIX HCTOYHHKOB.

Ta6auua III gbbomo

g€
. uE
Aprop | 0y Oy 1 @ £ 24
Sl A by I by ) I by %EE?
aghmbro  (KM/CEK KM/cex . KM/cek & 29
| l (=E
1. Crpembepr| 7.8 I3,3: o 0% 108 |61°%5| 4 9°%0] 9.5 {241°%5[~-81%0 [84]
2/Jluupbaan’.| 109 | — — 98 | — - 4.5 - — [63]
3oMumep, .| 142 292.9 —23.4| 12.0 30, 6| —28.9| 4.4 |347.8)-+57.3] [65]
Y l7'4‘l298 . 6'—14 .0| 126 {35.3|—25.3] 7.2 2+3|{+60,.6f ,
ﬁpumeqanmx:
1. Bo—Bs n=286
2. Bo—B7 =445
3. m—M=0— 3 n=412
4 m—M=5—10 #=600

5 HesHauuTeJbHass BHITAHYTOCTh SJJHICOHAA CKO-
poctei. Ha ocHoBe 06paGoTKH COGCTBEHHBIX JIBHXKeHHH ¥ JYYeBhIX M IIpo-
CTPAHCTBEHHBIX CKOPOCTel, JUIS OTHOUIEHHS OCeH SJIHICOMAA CKOpOCTeH, . B
‘CpeiHeM IS BCeX 3Be3Jl, IOJY4YeHO 1:0.62:0.50 (omu6ku oxono +0.02). Ilo
Mepe YBeJIMYeHHs CPEJHUX IPOCTPAHCTBEHHBIX ckopocreit or 15 10 200 km/cex,

b
OTHOILIEHHE - mensercs ot 0.76 xo 0.54.
PacnpeneneHne CKOPOCTeH O-B 3pesy, momyuaeTcs -Gojiee CHEpUYECKHM.

2
Oruourerne oceil pasuo: 1:0.84:0.66 (gz—=0-84).

h .
Dospinass BeJHuMHA 7=0.92 IIPOTMBOPEUAT, KaK 3HAYSHHIO JIHCIEPCHH

CcKopocTell, TaK U BeJHUHHE CPefHeH IPOCTPAHCTBEHHOR CKOPOCTH 3BESN 0B,
¥ HaXOJIMTCA 3a TpefeslaMH H3MeHEHHsl 3TOTO OTHOMICHHS B TanaxTeke, H3-
 BeCTHBIMH IO JAHHBLIM OTHOCHTEVILHO BCeX OCTaJbHBIX SBe3[.
Jlansnsle npusenersl no kaure [lapenaro [28], HO 1 mpOCTOE PaccMoT-
penue tabuunsi I o6HapykuBaer HE3HAYHTEIDHYIO BHITSHYTOCTh  3JIJIUI-
-compa cxopocredt qus 3sesy O u B. ‘

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 E



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6

Oco6eHHOCTH JBHMMEHHH 3Bes]l CHEHTpaAbHbIX Kiaccos O u B H... 127

Haspanne «ocoGeHHOCTH» IJISI BHIIIENePeUHCHeHHHBX OGCTOSTENbCTE OI-
PABIAHO TeM, UTO APYyrHe o6bexThl, 06pas3yloLIUe WIOCKYIO nojcucTemy B la-
JIaKTHKE, He TOKasblBAlOT Yero HHOYAb NOA0GHOTO.

M3 amamusa JaHHbIX o joaromepuonuueckux unegpeupax (I1. I1. ITape-
Haro [23]) u 06 otkphithix ckomienusix (K. A. BapxaTosa I[6l), orHo-
‘CHTeJIBHO IUIOCKHMX IOACHUCTEM MOXKHO NPHHATH Cledylollee:

‘ 1) 6wicTpoe rajJakTHYECKOE BpallleHHe,

2) orpuuareinhsii K-addexr,

3) orcyrcTBHe TeHIEHIMH K 00pa30BaHMIC MOTOKOB,

4) TONHO® COOTBETCTBHE MeX/y BeJHUMHAMH JHUCHEPCHH CKOPOCTeH M

ckopocThio ABHxKeHHs ConHna, :

5) HOpMaJbHO® 3HAUEHHE OTHOIIEHHS OCeli SJUIMICOMAA CKOPOCTeH.

U3 uyncia Bcex mepeuncJeHHBIX 0COGeHHOCTell ABHKeHHs 3Bes) O-B oco-
‘6eHHOe BHMMaHMe yaessuioch po cux nop K-addekrry, ¢ nemasio 06bsACHEHNS
KOTOPOro NPENJIOKEHO MHOTO THIOTE3, HO KaK CNPaBeVIHBO YKa3hlBAalOT BO
mHorux o63opax, npoGiema K-addexra noka Bce ellle OCTAETCs OTKPbITOH.

I[IpoGnema K-s¢hdexra siBigercst y3J0BLIM BOIPOCOM IOUTH BO BCEX HCCJie-
JOBaHUAX, Kacatomuxcst aBuxkenuit 3sesq O-B. Bupy toro, uro Bce BbIIENPHA -
BeJcHHbE 0COGEHHOCTH B JABHKeHHsiX 3Be3ll O-B mposBJsIOTCsS TOJNBKO y TeX
FPYII 3THX 3Besj, KOTOphle ONHOBPeMEHHO O0MdAaioT K-sdderToM, HYNRHO
CUMTATh, UTO BCE ITH OCOGEHHOCTH KAKHM TO 00Pa30M CBSI3aHHI C K-adexrom,
. e, o6bsicHenrHe K-3(hexra ABAAETCS KIIOUOM K MOHHAMAHHIO 3THX OCOGeH-
HOCTeH.

Takum o6pasoM, npobiema K-aperra npespaiulaercs B npo6iemy oco-
.Geutocrell apkux ssesx O-B; Bompoc o K-addexre—aTo LeHTpaJdbHbIl BON-
poc ofe# pobJeMsl.

B cieylomeM naparpade pacCMOTPHM KPAaTKo BaXKHefihe THIIOTE3H,

TIpe/YI0XKeHHbIE ¢ IeAbI0 0ObSICHEHHUS K-adpdexra.

§ 2. T'unoreasl, npeisoXKennble s 0ObICHEHUS K-sddexra

K-s¢g:pexr npusiekaer K cefe BHHMaHHe ACTPOHOMOB C MOMEHTa €ro CT-
kpuivHs, B Teuenue noayseka K-sdgexr ocraercs 3arafiKoii, He IONVYUBIICH
ofbscheinis. M ofxa THIOTesa, NpejJiolkeHHas AJsl ero OObACHeHus, He
"IpUBOANT K YAOBAETBOPHTEJILHOMY TOJKOBAHHIO ABJICHHH, CBA3QHHBIX ¢ HHM.

PacCMOTPHM, TCM He MeHee, BaXKHefIlMe U3 3THX THIOTES.

1. KoHEBeKTHBHBE MOTOKHU B arMmocdepax 3Besn O-B.
Dra rurnoresa npemnoxena KamnGeaanom [47] B 1914 rony. Ecau nomy-
CTHTH CY'IECTBOBAHHE KOHBEKTHBHBIX IOTOKOB B armoctepax ssesn O-B. Ta
¥ B JydeBbIX cKopocTsix crabuix O-B ssesn mmencs 6u1 sHaunTeNBHb K-afh-
(pexT, TaK KaK HeJNb3s NPEANoJiaraTh (PUSHUECKOTO PasIHuHsa MeX1y 5 H ou-
MO spkAMH M ciaabbimu 3Besgamu O-B.

C ApYroil CTOPOHBI, €CJIH Pedb MAET O KOHBEKUHH, TO B CIydae TAKAX I'c<
PSUMX U MACCHBUbIX 3BE3]1, Kak spesfiel O-B, HyXKHO T0BOPUTL 06 OTpULATE b
uoMm K-sadpekre, a me Ha0BOPOT.

2. Ddpdpext Dinmrehhna  OO6was TeOpHs OTHOCHTEJbHGOTH
1pe/ICKa3bIEAeT CMEIeHHe CIeKTPaNbHLIX JAHHI K KPACHOMY KOHILY, T. €. ybe-
Juéine pyueBblx ckopocTedl. dpdext Diinmrefina x K-addexry npiame-

‘gt B 1915 rony @PpeRHAMHX.
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128 A. ® TopoHAMaA3e

ITo ¢opmyne ne-CurTepa: .
' Vr=0-635 M?/s p’/s

Maoacker u IIHpC nomyuund Aas cpefHero 3HaueHHs 3ddexra Dku-
wTeliHa B JyYeBHIX CKOPOCTSIX BedqnunHy +1.28 xm/cek. CrenoBaTebHO, 3G~
dekTOoM DifHIITEHHA MOXKHO OGDBSICHHTh TOJNBKO wacTb K-a¢pdexra. HyxHo 3a-
MeTuTh, 4TO OTCyTcTBHO K-3(hderra y clabbix 3Besj Aenaer Takoe OOBACHe-
HHEe COMHHTEJILHBIM. _

3. BexoBoe yMeHbUIeHHe Macch 3Besn.B 1931 rony
Muanosckui [70] ncnonbsoBan (axT yMEHbIIEHHS Macchl BCJIEACTBHS H3-
JiyueHus! U BBIBEN (OpMyJy:

- — 4rSinz(—1)Cosb— L X pCos? s
7 M

1 {dM o .
Benuuuny 7 ITHMOBCKMUH BBIUHCIMI HA OCHOBe OTKJIOHEHUS Bep-

Texca. Jlyis1 3Be3) Ha paccrosuusx  r==500 nc B maockocru l'amakruxn ITu-
nosckuit moayunn K=+5.1 km/cex.

Ecii ja’ke CUMTATh BbluHCIeHHS [IMJAOBCKOTO BepHHIMH, OOBsC-
HuTh K-3d(heKT Bce TakU He YAACTCS, TaK KaK 3TO OObACHeHHe NPEANoJaraer
yeenuuetne K-sddekra ¢ paccrosHueM, T. e. HAIHUH® Goasbiioro K-addexra
B JIyueBBLIX CKOpocTsax caabeix O-B 3Besn, uero B JeHACTBHTENbHOCTA He Ha-
OmofaeTcs. ‘

4.Jla6opaTopHEHe OMUOGKH CTAaHAAPTHBX AJHH BOJH
O6bsacuenne npefaoxeno Aab6pexronm [40L Dt omubkH MONeT GbITh.
W UMeNH 3HAueHHe JJIs CTaphlX ONpeJeNeHHH JyJeBhlX CKOPOCTell, HO B Jyde-
BhIX CKODOCTSIX, TOMY4aeMblx COBDEMEHHBIMH METOAaMH, OUIHOKH TAKOTo POAA,
Kak Ha 9T0 yKasmBalor Ilmacker u Ilupc, He TpeBbULIAIOT
0.025 kM/cek. 3HAuUT, 3TO NPEIJOXKEHHe HEe MOXKET OGBACHUTDL JlaXKe 4acThb
na6aonaemoro K-addexra.

5 3Besnan O-B ABuXKYyTCs BIOAL 3SJAJIHNTHUYECKHX OpP-
6ur 6GonbIIOro SKcHeHTpHcHTeTa. lunoresa srta IpelsoxeHa
dpestingnuxom u IlageHoMm 51l u U. ®. IMonaxom [33] Ilo
sTol Teopun Mectnas CucTeMa B HacTosilllee BpeMsl HAXOAMTCs B anorajak-
THE ¥ GbicTpo npuGTMKaercs K nenrpy [anakruku, Ilpunumas sTy rHnoresy,
HY2KHO JIOTYCTUTB, 4T0 KoMIUlekc spkux O-B spesp—oto cnyyaiiHoe CKOILIe-
Hue B 3Be3j y anorajiakTHeB CBOMX OpOMT, IpHYEM cnabeie B 3Be3Abl HBH-
JKyTCA MHAUE HJIH He HaXONSATCH Y alorajlakTHEB, Kpome Toro, 3Be3ziet B Jefi-
CTBUTENBHOCTH ABUKYTCS HO MO JUTMICAM, a 1O Gojiee CJOKHBIM OpGHTAM.
O6crosTenbhoe uccaefoBane Posenxarena [78] nokassBaer, 4ro 312
FUNOTE3a He OObSICHAET 3aKOHOMepHOCTell ABmxKeHus mo Z. B ofumem Haxox-
JeHHe y amorajakTHEB TOJBKO ONPENEeHHOH rPYMIEL 3Be3/L O-B nyxHO cuH-
TaTh B BHICIIeH CTENeHH CAyYafHbM (AKTOM M Takoe OGDbACHEHHE—AOBOJBLHO
HMCKYCCTBEHHBIM.'

6. lexkynapHoe ABHXeHHEe OTAeNbHbBX TPYyNm 3Be3L
OB.Tnacker u [Tupc [74] ucnonbsoBamu ykasanne Kante iHa Ha
CYILLECTBOBAHHE «IOXKHOTO NOTOKa», 3aHOBO HCCJIEJIOBANH STOT TIOTOK H HOKa~
3amM, uto AJg 3Tux 3Be3f K-addexr paBHAETCS +8 xM/cex. B manprefiieM
OHM HCNpPaBHJIH JydyeBble CKOPOCTH 32 K-aphekT, BHIABJEHHLIA B HBHIKEHUH
TOTOKA H Ha OCHOBe 3TOR mpoueaAypH cpeu K-sddexT 10 BETHUMHE!, XOPOLIO:
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o6bsacHsiemolt addertom DiHTelHA. Ilpouenypa Ilmackera u Ilupca,
OCHOBaTeJIbHO Oblia packpurHkosasa C M ap T 0 M, KOTOPHIH BOOGLle OTPUIAJK:
CYLIEeCTBOBAHNE 3TOT0 IIOTOKA.

Mockoscekuit acrponom II. T. Kyaukosckui [13] noareepaun cy-
HIECTBOBAHHKE MOTOKA M HA QCHOBE JaHHBIX O JHCIEPCHH CKOPOCTEH 3aKJIOUHJ,
4TO NIOTOK OYeHb crapoe oGpasosaume (10 jert). ,

Bunaay B cBoeit o6wupuoii pa6ote [43] yrounnn saeMeHTH 3TOro mo-
TOKA, yKa3aB YTO NMOTOK OOPa3yioT CPABHUTENLHO SIPKHE 3BE3MHI 10 § ™s; 6oliee
caalble 3Be3/bl B IIOTOKE HE YYaCTBYIOT. :

Ipusnevenne akra CymecTBOBAHUS TaKOro OIDOMHOIO- IOTOKa ~ 3BE3j
O-B x of6pacuennio K-sdpexra mesnas NPUSHATH YCHELIHbIM, TaK Kak Cylie-
CTBOBAHHE NOTOKA TOTAA caMo GYNeT SBISTHCA 3arafKofi TAKOTo Xe HOPsIKA,
uto 4 K-3¢dexr. Tak uyTo 06bICHeHHe OCHOBHOM YacTH K-stdekra cryvaiinnim
ABHKEHHEM TOUTH MOJIOBHHBI BCeX sPKHX 3Besiq O-B HykHO cumTaTh HCKyC-
CTBEHHBIM H He DACKPBLIBAIOUWIMM CYIUHOCTH BONpPOCA, a 3aMEHSIOWMM OIHO
HEH3BECTHO® APYIHM.

7. JlokanbHas HECTANMOHAPpHOCT, MecTHO#H CHeTe-
M bl.  OObsICHENHE NPENJIOKEHO COBETCKHM yaensim K. ®. Oropoxuuxo-
BuM [17, 18l Onepupys sBirenuem auccunanui spesn B Mectuoit Cucreme u
AONYCKAs NPH 3TOM, UTO MIOTHOCTH MecTHol Cucrems 3HaYUTENBHO GOJblIe,
4EM OKpyxamwIero spesgsoro mois, K. ®. Oro POALEHKCB DOKasax,
ITO CPE/IHAA JIyueBasi CKOPOCTb OTHOCHTENBHO HaGJogaTeds, HaxojJA1Ierocs B
Mecruoit Cucreme Gyner umers CNELYIONIHH BUA:

. r
Vp= — JJIsl JAHHOIrO ¢ Ha OOJBIIUX paccrosgnusx,
¢

2
5,=2" MUt GONBIUIEX ¢ HA KOHCWHbIX PacCTOsIHHUSAX,

;-

B cBere mogefiumx paGor Bau-Paiina [77], nokasasrero, uro mot-
HOCTe pacnipenenenust O-B spesn we ymenswaercst ¢ ypesmuennen paccros-
HH#A, U coBeTckoro actpowoMa I T. Xa6u6 yanauna [37] nokasasitero
HILTTIO30DHOCTL MOBLILICHHON 3Be3/IHON IUIOTHOCTH B HanpaBJeHun Ha LEHTp
Mecrro#t Cucrembr B nopcuerax C Hpca u dxoitmep [79], Bompoc o
cywecrBoBanun Mecrroli CucereMbr ocraeTcs: JHUCKYCCHOHHBIM.

Takoe oGbsicHenne npexckasbBaeT Hatuume K-adoexra B ayuessix cko-
POCTHAX 3BE3A APYIHX CHeXTpaJbHHIX Ka1accos. K. . Oro PONHHKOB u3-
Geraer aTy TPyAHOCTL yKasaHMeM Ha He3HAYUTENLHOCTh PACCTOSTHHI STHX
8Besn, HO Ha paccrosuuu 100 -mapceKkoB H3BecTHE JyueBble CKOPOCTH JJIs

AOCTATOUHOrO KOJTHYECTBA 3BESH APYIHX CIeKTPANbHBIX KJAaCCoB, He OGHApy-
AUBAIOMHUX, ojHako, K-addexra B 2 km/cex.

Kpome srinenpupenenusix, cnenmansio CHeJaHHLIX NPeIINONIOKEHHH, K
obbsicHennto K-asdexra mpumenumb PE3YADBTATHI HEKOTOPHIX OGIHMX IHHAMHU-
YeCKHX H KHHEMAaTMUECKHX TCODHIH.

A. Kunemarnka Oropoarukosa B 1932 rony K. ®. Oro-
ponrukos [19] npepnoxun uasminyo KHHEMATHYECKYIO CXeMy A5 06bsic-
'HEHHS xapakTtepa mudepennnanbioro asrxkenus B Ianaktuke, Mexoms us
€CTECTBEHHDBIX JONYIIEHUH, YT0 KOMIIOREHTH! CKOPOCTel HEHTPOHIO0B ABIAITCSH
9. s8obo. sbbmged. mdL. dowem., N Is.
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130 : A. ® Topoupgxapse

HeripepHIBHBIME  DYHKUHAME ronoxerus, OTOPOAHHKOB TIOJY YHJL
GopMyJIBL: :
dv,=r Cos? b {K + C Cos2 (I — 1) + A Sin2 (I — 1)}
Sve==r Cosb {B + A Cos2 (I —lo) — CJin2 (| — 1)}
Supe=7Sin b Cos b {K + C Cos2 (} — lg) +- ASin2 (¢ -~ lo)}

. U 3THxX OpMYJ SICHO, UTO HE3ABHCHMO OT KOHKDETHhIX ¢dopM MOTEHLM- -
aBsHOrO 1oJist [aakTHKH, HaGJIIoIeHHbIE JIyYeBsle CKOPOCTH MOJIKHBL HOKA3H:-
BaTh JBOHHYIO BOJIHY C jonroroii. Kpome 3TOf [BOHHOM BOJIHBI HAJIHIO 3aBH-
csunuii or paccrostHus K-s(dexkr.

B ciyuae 3se3s O-B sra Teopusi B UHMCTOM BHJE HelpUMeHHMa, TaK Kak
K-3eKT B JyueBHIX CKOPOCTSX 3THX 3BE3JL GHICTPO yMedblUaeTcss ¢ paceTo-
sHHeM, HayuHasi ¢ OMPENEJICHHOTO Ipejena.

IIo OropoarukoBy I[20] «aus 3THX 3BE3N K-3ddert AONKeH HMeTb
JpYryio TIPHPOLY, yeM KHHeMaTHuecKas, KOTOpas TNpelCKashiBaeTcs (opmy-
namu Oopra». o

'B. Teopusi HeCTaLHOHAPpHHX 3Be3JHBIX CUCTEM .
Dra TeopHs MPEeACKa3bBACT HaTHuue ABHKEHHs BOTD ranakTHYecKoro paiu- .
yC-BEKTOPa LEHTPOHJIOB 3BE3J—pACUIMpEHHe HIH C)KaTHe CHCTEeMEbI, a BCJael-
“TBHE 3TOrO—HaNHuHe K-3((heKTa, 3aBHCAIIer0 OT PaCCTOAHMUA.

Kax ykasnlBajoch BBILIE, aHAJU3 BUIKeHUH JOJrONepHOIMYECKHX Hede- .
M W rajakTHUeCKHX CKOIUICHHH NOKA3bIBAET, UTO 4 3THX TpeicTaBHTeNelR
mrockux noacucreM K-addekr oTpunaTeien H a6CONIOTHO OUEHb MAJIoi BejH-
upnes Tlo TL IL. apenaro 1231 K= —25 km/cex/kne. Tlo K. A. Bap-
xartosoi [6] K=—1.3 km/cex/knc.

CunenoBaTelIbHO, OTPOMHBIA nonoxuTenbipii K-addekT B JIy4eBbIX CKO-
poctsix 3sesn O-B Hesib3st 0B BACHUTH HA OCHOBE TEOPHH HeCTalHOHApHBIX
3BE3/THBIX CHCTEM.

B. Teopus cHNHpaXbHOHK crpykTypn TalnaxTHKH Yxa-
3aHUd HA TO, YTO MJIOCKHE NOACHCTEMBDI 06yCIOBMBAIT CIMPANBHYIO CTPYKTY-
py TanakTk#, NPUBOAMT K MbIC/IH PUMEHHTb K OGBCHEHHIO K-adpderra
JBYDKeHUe BJOJb CHIHDAJIbHBIX BeTBell.

a) Teopus CcTUpaJbHOK CTPYKTYPH JJuung6nakga.
NMuun6aan 160, 61, 621 passun CTPOHHYIO TEOPHIO CHMpaNpHOll CTPYKTYPH
TaaKTHKY, OMHPAsich HAa HEYCTOHYMBOCTb KPYrOBBIX opbur B neputepusx
T'anakTHKH.

Bypmxya u KyTpe [45] crenann monbTky OGBACHATH OCOOEHHOCTH
newxenui ssesi O-B Ha OCHOBEe TOH TEOPUH.

OcraBfisia B CTOPOHe HEKOTOpble APYyrue cnaBbie CTOPOHEI 3TOi TEOPHH,
yKaxKeM, 4TO HeU3BECTHO MOUeMy HeyCTOHYUBOCTb KDYTOBEIX OpGHT TaK CUJIBHO
nposiBJIsieT cefs TONBKO B ciyuae APKHX apesx O-B.

6) Teopusa cmapaNbHOf CTPYKTYPH Yaugpacekxapa
1491, lns rpynn 3pe3f, OGIafaloOmIuX chepHueckum pacrpejesieHueM CKOpO-
cTelt, JaHpaceKap pPasBHJI TeODUIO, YKaSHIBAIOLLYIO HA CyIIeCTBOBAHHE
JBHKeHHs] TOUeK C MOCTOSHHOH MJIOTHOCTBIO NO CIHPAISM JIOBOJILHO OO6IIEro
Buma. Dra Teopus—KOHKpeTHas (opma obuieli TeopHMM HecTanUOHapHBIX
3BE3THBLIX CHCTeM, ¥, KOHEYHO, NPE/ICKAa3LIBAeT HAIUINE K-sthdexra, saBucs-
IIEro OT PACCTOSHUSI M K OGBACHEHUIO ocoGenHocredi npuxenns spesq O-B
HelpuMeHHMa, XOTsl He3HAUHTeIbHAR BHITAHYTOCTb JIHICOHMAA cKopocTeli ¥
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ssesn O-B kak GyATO yKasbiBaeT Ha CHPAaBENJIHBOCTS MPUMEHEHHS 5TOL TEOPHH
X ABuxeHnaMm ssesp O-B.

Ha ocroBe Bbieusmozxentoro MOXHO 3aK/IOYHTb, YTO K HACTOSIIEMY.
BPEMCHH 3BE3NHAST ACTPOHOMHSI He pachojaraer YAOBJIETBOPHTENLHEIM O0hs-
cHerneM K-sddexra, a BONPOC 06 OGBSICHEHHH APYIHX OCOGEHHOCTeH IBHXKe-

HHS 3Be3[ [ICUTH BOBCe U He CTaBHJICH, HecMOTpsa Ha OUeBUIHYIO aKTYAJIbHOCTH
3axauy.

ECTECTBGHHO ObuIc Gbi CBA3aTh KHHEMAaTHYCCKHEe 0COOEHHOCTH 3Be3 [ 0-B
¢ 0COBEHHOCTAMH HX reHesuca.

Hpeu B. A. AMGapuymsua o 3se

) 3/IHBIX aCCOIHALHUNAX HAIOT KJK0Y
X paspeureHuto sTod npobieMbr,

§ 3. Cpepnue 3nayenus JY4EBLIX CKOPOCTEH H COBCTBEHHEBIX JIBHXXEeHMH,
00yca0BAeHHblE paCIIHPeHHen 3BE3JIHBIX ACCOLHANMI

B 1947 rony B. A. Am6 2 PUyMsHOM [1] ycranOoBIEHO CylecTBOBaKUe
B Tanaktuke ocoGoro Tuma SBESQHBIX CUCTeM-—3BE3AHBIX accouuanuyi. 34
KOPOTKHIf NIPOMEXYTOK BpeMeHH actpoHoMamu bBropakauckoi obcepBaTopuu
OOHAPYEHO OKOJMIO ABYX NECATKOB ACCONHANMA U HM3YYeHBI HEKOTOpble 06-
liAe XapakTepucTHKy THX cucrem (I, 2, 3, 4, 5, 8, 9]. ‘

Oco6enso BaxKHBIMU 15 NaHHOK paboThl sBASIIOTCS CHEAVIONIHE BhIBOI L
B.AAmM6Gapuymsiua.

o 1) «Accoumauuu sBasorcs CHCTEMAaMH, CPeJIHsisi IJIOTHOCTb KOTOPHBIX
Majia 1o CDaBHEHHIO C IUIOTHOCTBIO IaIaKTHYECKOTO 3BE3LHOTO IONsi. Bemen- )
CTBHE CBOGH MaJOff IUIOTHOCTH ACCOLMALMM He MOTYT HAXOAHTHCS B COCTOSt-
HHAX, KOTODhIC H3BECTHb B 3BE3JHOH AUHAMHKE IOJ HA3BAHHEM: CTANHOHAp-
‘HbIX. YJIeHEl accouManuy pacxXoAsiTCsl B IIPOCTPAHCTBE, CMEIIHBASICH CO 3Be3J-
aMH MOJIl ¢ TeYeHHEM BpeMeHH».

2) Acconuauuu paciuMpsiOTCs BCIEICTBUe Inddepeniyanpuoro Bpaue-
Husl ['allakTHKH, HO CyIIecTBYeT Apyras HpPUYHHA, HrPAIOIIas ropaszo Goub-
u1yio pojib, VIMenHo, 3Be3jpl accoumanuii BLUICTSJH B Pa3AHUHEIX HanpasJie-
HHAX ¢ HEKOTOPBIMH CKOPOCTSIMH H3 TOI'O [I€DBOHAYaJIbHOTO 06beMa, B KOTOPOM
‘CHH oOpasosanuchk. HauasbHele CKOPOCTH He MeHblie | Km/CeK M He Goice
10 km/cex. '

B.A BopoHuoB-BeJbIMHHOB BHIIONHMLL o6CTOsITeNIbHYO pa-

6oty 0 pacnpefie/ieHHH TOPSIUMX rUraHToB 5 anakTHke [71 v ykasan ma HeoH-
XOMMOCTb YTOUHEHHsI HEKOTOPLIX M3 BBIBOAOB Blopakamckux 4CTPOHOMOB.,
: Ilpu stom B. A. BopouunosBenbsiMmunosn BBIABHHYJI THIOTE3Y
0 HaJIHYMH BHIMMBIX cryiieHui ssesg O-B B npospaumbix mecrax (B «oKHax
npospaynocti») Ianakruku. B. A, AMGapuymsan (3] IOKAa3aJl, YyTO THIIO -
1e3a B. A. Boponuosa-Beabsamuuosa HempHemJjieMa TakK KaK B 0CG-
;60 mpospauHBIX MecTax IaJaKkTHKU—p HaNpaBJIeHRH 3BE3AHBIX O6JAKOB— -
accounanuy He oGHApYIKEHEI,

3acnyxuBaer BHUMaHus MuenHe B. A. Bo pounosa-Beabsawmu-
HOBa o TOM, yro 3Be3fibl O-B ofpasyiorcs Ha cnupassHeix BerBsix Iasak-
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PHKH B T. H. 3Be3/IHEIX «BepenHIax» (no tepMuHonornu B. A. BopoHunosa-
BeapamuuoBa) . Ciegyer 3aMeTUTb, UTO HaGuogaTeibHblx  JAaR-
HEIX O pacnpefieleHHH OTAC/BHBIX 3BE3J O-B m accounanuii- B 'anakTaKe
[I0Ka ele HeZOCTATOYHO JJIsl TIOJIHOTO PElIeHHs 3aJa4H O. NPOUCXOXKICHHH M.
SBOJIONMM 3Be3J B 3BE3NHBbIX cHCTeMaX. Myl He BXOJMM B JeTalH 3TOrO.
BAXHOTrO M HHTEPECHOTO BONPOCA, TEM GoJiee, UTO NMOCTAHOBKA paccMarpuBaes
MOl 32/[44K 1 ee pellleHHe B HACTOAmIeH paboTe HE Tpe6yIOT TOYHOTO pelleHHst
BONPOCA O NYTAX 00Pa30BAHHS M DA3BHTHS 3BE3/L O-B. [ns peluenus BOnpoca,
HOCTABJEHHOTO B Hacrosilell paGoTe, COBEPIICHHO JOCTATOYHO YBEPEHHOE:
KOHCTATHDOBAHHE HEKOTODBIX TNOJIOKEHHH, KOTODbIe H3JOMKCHB HHMKE. O1u
HOJIOKEHHs] . OHO3HAYHO Cae/yioT u3 uielk B. A, AMGapuyMsiHaospes-
HBIX acCOLHaNHfX. : '

Jlannyio pa6oTy MOXKHO PacCMaTpPHBATh, KaX paboTy, B KOTOPOH H3YYalOTCst
ocobennoctd apuxKenmii O-B 3Besfl B onpese/ieHHOM KUHeMaTHYeCKO# Cxeme,
onMparonieiicss Ha (hakTe pACIIMPEHHs TPYIHI 353/ O-B. Toabza or aHaju3a
TaKofl CXeMbl GeccriopHa, TeM OoJiee, YTO Takas CXeMa oapoGHO paccMarpu-
BaeTcsl BIepBHIE, TOIJA KaK Apyras cXema, OMHpaiollasncs Ha TPeaNoJIoXeHHH
o Bpamenus MectHo# CHCTeMbI, OBOJILHO obcroarenpho paccmorpena K. @..
OropoaHukoBbM [21] u P. b, llanosoi [38l. 3mech XKe yKaxeM,
uro HaGiojaTelbHbe ocobenrocTH 3Be3i O-B MOXHO OGBSICHHTb B PAMKaX.
MHOTHX KOHKDETHBIX KHHEMaTHYeCKHX CXeM IpH IOMOILH COOTBETCTBYIOLIETO.
nonGopa 3HaueHu# KO3(QOHIMEHTOB B cootBeTcTByomuUX Qopmysax. Iloaro-
My COrJlacOBaHHE CXEMBI C HaGMofaTeIbHEIME (haKTaMK He MOXKeT paccmat-
pUBATHCS TOATBEPHKIEHHEM DEeaNbHOCTH JIaHHOH cxembl. Bompoc peasibHOCTH'
71060r0 KOHKPETHOTO KHHEMATHYeCKOro pacCMOTDEHHS JOJDKeH peliatbCid B
COBOKYIHOCTH C APYTHMH (haKTaMu 3Be3JHOH acTpPOHOMHU.

Wcxonst Ws BHIUIEYKA3aHHOTO, COBPEMEHHBIE JAHHBIE 06 o0pa30BaHUHA
apesy; O-B Ha cOMpanbHbIX BETBAX OMpeje/eHHbIMH MajibiMi MK GOJbLUIHMH
rpynnaMe W jajbHefiliee pacHIMpenne STHX rpynI MOXHO MPHHSATH 3a AOCTa
TouHylo Hasy s pacCMOTPEHHH ocoGennocrei 3pesn O-B B cxeme pacuinpe-
HHS, a He ‘BpalleHHs mecTHo# rpymmbl sBe3n O-B.

OcHOBOji BCEro AaJibHeHINero fABJsAeTCA €CTECTBEHHOE TIPENNOJIONKEHN®,
“wro 3geansl O-B, pacrosoKeHHbe 6JIHIKO OT Cosaua, 06pa3oBauch B BETBAX
crupanefi, 1. Becb KOMIJIEKC SPKHX O-B 3Be3—>3To pe3yJbraT pacllupeHus
3THX BeTBeil.

O6bscHeRHe 0COBEHHOCTEN JIBUKEHHST 3BE3NL O-B, B TagoM cilyuae, HyXHO
CBS3aTh C YCTOBHEM HX 00pasoBaHHS. '

‘B pansHeiilleM Mbl YBHAMM, UTO MOMBITKA' TaKOTO o6bsicHeHHss ocofeH-
Hocteli apmwxenus spe3n O-B He Gesycmenrta. o

Bripos (OpMyJN, HEOOXOMUMBIX A/ PelleHHs TOCTABJICHHON MPOOIeMbl—:
ofbscHenre ocofeHHOCTEH B MBHKCHHAX 3BE3]| O-B—MO0KHO OCYILECTBUTh Ha
OCHOBE M3BECTHBIX JAHHEIX O 3BE3JHBIX ACCOUHANUAX.

C JI0CTATOWHBIM OCHOBAHHEM MOXKHO NDHHATH CIeNylOllHe TONOKEHHA:

1; Kommuteke SPKHX 3Be3jl B siBJiseTcs -pe3yibTaToM pacilHpeHHs paxee
cymecrpopapix O—accounanui. : ..

9. Bce accoyanuy 06pasoBanuch Ha CIHPANH, B IIOCKOCTH TanaxTHKH, :
® OLHY H Ty Xe smoxy. Bauskuft x CosHily OTPe3OK CIHPaHd IPHHAMASTCH |
3a OTPe30K NpAMOi. B mesnix MaTeMaTHyeckOro ynpomeHus safaun TIpHHAMAx

€TCcd, 4To acConHauni pacnpeneieHbl no CnupaJju HelnpepBIBHO. STo nochegHee:
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JONyHICHHEe MOMKHO 3aMEHHTb C/EAYIOLUM: TOYKH OGPA30BaHHS accOLMALM
pacnpenesieHsl Mo CIHPAIM C OAHHAKOBBHIMH BePOSTHOCTIMH. » '

3. YcnoBus 06pasoBaHHA 3Be3j ONHHAKOBH A BCEX accoumranui. Ilox
YCJIOBHSIMH 00pa3OBaHUSI NIOJPa3yMeBalOTCs, IJIaBHEIM 06pasoM: pacnpenene-
HHE 3BE3/, [10 CIEKTPAJbHBIM KilaccaM, HauaJbHble CKOPOCTH «BBIGPOCAs», KOJH-
YeCTBO 3BE3J, pacCnpeleseHde HavyalbHBIX CKOpoOCTell «BEIGpOCa», NPUHHMae-
moe chepuuecKuM., '

4. 3Besnpl, Bckope nocle HXx 0GpPAasOBaHHSA, PacCMATPHBAIOTCH KAK He-
33BUCHMBIE TOUKH, ABMXKYILHECS IIOJ BJIHSHHEM OOIIET0 rajakTHYECKOTO MOJIs
TATOTEHHS C ONpejle/leHHBIMH HAYaJIbHBIMM CKOPOCTSMH «BbiGpoca». IIpuuem,
KaK JIerko MOoKasaTh, PasMephl acColMalui B STOT HAYAJNbHBIE MOMEHT He
fonee 5—10 mapcekoB, yeM Mbl npeHeGperaeM.

5. TanakTuka NpHHHMaeTcs 3a CTALHOHADHYIO CHCTEMY C OCEBOH CHM-
METPHell 1 CHMMETPHel OTHOCHTEJILHO IIOCKOCTH. MapecTHo, uto [anaktuxa
HE MOXET HaXONUThCSH M AeHCTBUTENBHO He HAXOJIUTCA B CTATHCTHIECKH PABHO-
-BECHOM COCTOSTHHHM, HO MOXKET CYHTATbCA OueHb GIM3KOH K CTanHOHAPHOMY
cocrosirnio (K. @. Oropoxgnukos [20]). Moxuo 6bu0 BHauale He je-
JlaTh HUKAKHX JONYIICHHHA O CTAUMOHAPHOCTH T'allakTHKH, HO 1pH  Bbi-
YHC/ICHUH ‘HEKOTOPBIX HHTEPECHBIX YHCJIOBBIX XAPAKTEPHCTHK BCe TAKH IIPHIL-
J10Cb GBI NMONB30BATLCS NAHHBIMH O CTaUHOHAPHOH I'anakTuke Grarogaps Ma-

-JIOCTH TIapaMeTPOB, 0TOOPaXKAIOMIUX HeCcTaHOHAPHOCTh 'anakruku., Mmes B
BHAY 9TO, LJ1ecO00pasHoO 3apaHee BBECTH IPEANONOKEHHE, YIPOLIAIOLIee Bhi-
‘BOJ (hopMyI.

g pemenus noctaBreHHOj 3a7auu HCIIOJb3YeM ' ypaBHeHHUs:

d*R op

N - it

ds? + oR

d o

P R2®, B e =T

dt (K6) 00 (1)
vt _ o
ar oz

A

KOTOpBIC CNLABENIMBLL 3 HAIMHX YCJIOBUAX, T. €. Korna I‘anaxmxa paccMatpi-
BaeTCa Kaxk CTaHHOHﬂpHaH CHCTEMA C OCeBOl CHMMeTpHeﬁ U ¢ IOJOCKOCTHIO
CHMMOIDHH, HJIM KOrja:

D69 D=D (R, 2)

© (R4 2) =R, —3). @
3necb H B panbHelilueM TPHEATH 0603Havenns no I1. I1. I1 a peraro (128,
€Tp. 351-—359).

@(R, 1) — norenuan Iasakrary;

R, ©, ¢ — muaunjpuyeckue KOOpAHHATH, B CHCTEME, HEHTP KOTOPOi
£OBNAAAET C UeHTPoM [ajaKkTukn; ’ ”
Vo, - kpyrosas CkopocTb;

4, B— xoopdunuentst O opra.
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B TlajakTuke, Kak 3to nokazan IL. I [Tapenaro (32, ynosnerso~

‘puerCsl YCJIOBHE YCTOHUMBOCTH KPYTOBBIX OPOUT:

o*® 3 0
oOR? R oR
Tlostomy peueHueM cucteMul (1) B nepBoM NPHGAHKEHHH, ﬂBHﬂeTcﬂé
E=AR=aSin%, (t —1,)

N=RKoAO = 2 ;—@—“Cosxl(t- )

Ry (3

C=z=05bSin%,Sin (¢ — #,);

£, u, {—KOOpAMHATH B MeCTHOH BPAIRIOLICICs CHCTCM :

[Tpu6mitkexHoe NpPeACTaBISHHE O JEACTBHTENLHBIX opémax 3BE3M, KOT0-
poe JaeTcs pelleHHeM (3) COBEPIIEHHO IOCTATOYHO AJIs HAIIUX LeJe. [TosTo-
My JONycKaeM, YTO 3Be3[bl, BHIGPOLIeHHbIE M3 accolHaluu OyayT ABHIATHCS
FI0 OYTH KPYTOBLIM OpOHTAM, T. €. B JajibHeilllieM NpUMeM 3a OCHOBY pelLieHne
(3) cucremnr (1).

TpuMeHuM ypaBHeHHs (3) K PEleHHIO NOCTABJGHHOH HAMHU 3ajauH, T. e.
HaliJeM 3HAYeHHWe CPe/iHefi CKOPOCTH 3Be3Jl, BHIOPOIUEHHBIX H3 aCCOUHALUK B
NPOU3BOJILHOM TOUKE MPOCTPAHCTBA, B MOMEHT f, €CJIH HaYaJIbHBIM MOMEHTOM:
06pa3oBaHus accoruanuu GyneM CyuTarhb fo.

PaccMotpum Teneps uepTexk 1. COOTBETCTBEHHO HALIeMY JONYIIEHHIO P
¥306paraeT OTPe3OK CIUPAIH, Ha KOTOPOH B MOMEHT £, 0GpasoBanuch acco~
uMauuy. YpasHeHHe 3Toii MPsIMOM B cHcTeMe x'y' mycTs Gyner

yta=mx'a, (4)
B MOMEHT #;.
xta, y A4 —TeKyllHe KOOpJHHATH HAuaJbHOTC PaCIOJOXKeHHs aCCONHalHH.
A ¥ y—spaliaoniascs CHCTeMa, CBA3aHHAs C accornuanuelt 4.
ofn—Bpaulanlascs cucTeMa COOTBe’I‘CTBy'IOHIaH 3Bes/e, Bbxépomenﬂoﬁ H3:
acconuanun 4; co cKopocTbio V(Vu, V3t ) OTHOCHTENHHO CHCTeMbE Aix e,
HayuuMm nBuiKeHHe 3Be3[bl, BmépomeHHou U3 aCCOLWANHNU CO CKOPOCTHIO

V(V, Vyf) OTHOCHTEJIHO CHCTEMBI A4ix'y'. PaccMOTpUM CHaualla JBHXKeHHe B

nJockocTH (x* y*). MimeeM
E=aSinx, (t —1ty)

)

7= (t-~4h) (s)

0%

KaK U3BeCTHO, Bbl60p BpalllalomeHCﬂ CHCTEMEI, B KOTOPOH cnpaBe,quBbﬁ

ypapHenus: (5) 3aBHCUT OT YIJIOBOO MOMEHTA KaXjOH OTAENbHOH OpGHTEL,.
CJIe]J,OBaTEJIbHO, CHCTEMA E M palePmHa JLJIsT pa3ﬂHqulX 3Be3/.
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+136 oy . .A..@ TopoHpHEaase

Hcnoabsys o6o3HaueHHsT

— _‘_(_QV@c__K@Zt)
2\_ dR R
Oc

1 oVe. VI €)
- (G +7)
- ypaBnenns (5) TPHBOIMM K BHAY:
E=aSinx, (t —1)
g = a.l// B“];A Cosx, (2 1), ) (7)
taKk Kak n3 (6): :
| 2Ve. _ l/ B-4
Ryzq - B .
(8)

x, =2V B(B—A4)
TanbHefiliell Hallefl 3afiayell ABNAeTCHA ONpENeNleRHe 4 M #; B YypasHe-
" mEn (7) COOTBETCTBEHHO HAYAJIbHbIM YCJIOBHSM, 3@ KOTODHI® CIELYET 6patb
. CHeNyIolIMe: NPH ==f, 3B€31a HAXONHUTCA B TouKea's y'a B cHCTEMe x', y' H
¢e CKOpOCTb B CHCTEME Ax'y' paBHSCTCH ViVt Vyf ). .
BrLipasum 5TH YCJOBUs aHAJHTHYECKH. Ilnst sTO# UeNH PACCMOTPHM JBH-
JKeHns BCeX 3Be3] B CHCTeMe &%, . '
fIcHo, uTO

at=atal) - a () + € : ©)
Yyt alt) 4+ 35 () + 7 ‘ ?
rie x*a (f),"y'a()—KOOpAHHATH Hayaja CHCTEMBI Aix'y' B cucteme ', ¥

x5 (f), 94 (f) —KOOpAMHATHl HAuasa CHCTEMbI 0Ev B cHCTeMe Ax'x’;
E, 7 —KOpAMHATHL 3BE3JBI B CHCTEME ofy.
EC/i OrpaHHUMMCS TOJIBKO MEPBHIMH CTENeHSMH MaJbX KOJIHIECTs, MOX-
HO TIPHHSATD:
x1a(f) == xtalty) '~ (10)
yra(t) == ytalte) — 24x*a(1q) (t—ko)
" . )
N e b
PADEEACN R

Y5 () =_‘}’; (ty) — 24x§ (ty) (t — o),
e xtalty), ytalte) %5(t,), y5(t;) HauajpHble 3HAUEHHs COOTBETCTBYIOMIHX
 pennuuH. C TOlt Ke CTENeHbIO TOUHOCTH (MMTuup6aan [621):

xl.’ — E‘

"oy’ B (12)
7=i(5=) |

Mlrpax ,'* ofoanagactT HPOMIBOAAYH LO BPEM:HM.
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HauaneHble ycioBHs NpHHHMAIOT BHI! ‘
- =5 1) #=al  2) F=E)=Fx

v B—A4 o (11
yr=y'a N =7 (t)=Vy T : (£3)

tod

TAK Kak, Ha ocHOBe (12):
§ (t)=x"(t,) == Vi

, w B—A —4
, W) -y ) S E B

Vy — .
B B

‘HauanpHble yc/iOBHS OTHOCHTENIbHO CKOpOCTEl W ypaBHeHus (7) naior:

%4 @ Cos %y (£, —14) = Vs

B4 < B—4
—a- 2D Sinwy by —8y) = Py == (14)
g/ B 1 1 (¢ 1) B ‘
‘Orclona:
aCosany (Bg— ;)= Vi
e (15)
aSinx; (fy—t)=— 12y / B—4 |
%y B.
‘flcHO, uTO
2 (to) = — E () = — & Sin g (g — £,) = 12" ]/B_—é
. %y B
ity =—1(t)=— a l/ B—4 Cosn, (4 — 1) =— 721/ B—4 (16)
B %y B
HIIH:
. Vi
Xo ()= — — .
o 2B :
. . , Vi (x7)
: L) =+ 2.
¥o (2 N
Hcnoabsys (17), nepenuuem (11) B Buze:
) af (f)=— ﬁ'-
2B
(18)

; Vs A
()= e L Vi (5 —1,).
30( 2B -+ B 7 ( o)

3amenss B (9) cooTBercTBYIOUINE BeJHuMHbI coracho (10), (18) n 7),
HOJIYUHM: : ’

Vyi .
wlo xty — 2 + aSinx, (t-—¢,)
2B

(19)

Vi A 5 : 4 __ -
Y =P a—2dr At — ) — 2 i (1 h)+a V B BA Cos x, (¢ —1,)
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Ho
aSinx, (t —1,)=

Vi
= %y Cosx, (2, — 1,

{Sin s (£—2,) Cos %, (¢—1o) + Cos %, (¢—1#,)Sin %4 to—t)]=

= v+ Sin %, (¢—¢,) +- 7 Cos®, (t —t)tg %y (#—14y)
%y %y
Uz (i5) nmeem:

_ V¥y/B—4
tgxy ty —h)=—— puiiiiind
g%y (g — 1) Ve B
CregoBaTelibHO:
£=""Sinx, (—t)— 2 Y B=4 Cosn, (¢ —to) (20)
% %y B
AHAJIOTHYHO: "
n=a ]/Ij'_'ﬁ Cosz, (1—1)=— V= Cos %, (¢ —2,) +
B 2B
Ve 1/ B—4 o (21)
—_ Sinx, (2 —1¢
+ 2V A snn ¢~ 1)
Teneps (19) MOXHO 3amucaTh CAERYIONIMM 00pasoM:
Vyi Va .. Vyiq/ B—A
at=—aly — 2 4 —— Sinn,(t—1,) — — Cosx, (t— ¢
A 2B %, 1(t—t,) %, V B 1 o)

Ve 4 . Vi
y1=‘v1A—2Ax1A(t - to) + —;B; + B— I/ { (t - to) - '-ﬁ COS “1 (t'_' to)"“

Vyi 9/ B—4 o

2 V B—4 Sinx, (¢t —#;)
2B B

ITociie HEKOTOPHIX 3JIeMEHTapHbIX Npeo6pa3oBaHui, 9TH MOC/He[HKe ypaB-

NeHis1 MOXKHO HepenucaTe B CJeAYIOLIEM BHAE:

xt=x'a + s Sinx, (t —1t,) + Vyi (COS %y (t—£,) — I)
b 9

2B
ol —2 1] —F L) (22)
B—A
'_VJ"'[ V B Sinx (¢t —#) — —é(t‘to)]

—_— B

2B

Beesem 0603HAYCHHS:
Sin xl_(f— 1y) —f
%y
Cosx, (t —1g)—1I
—_ )‘2
2B
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B—4 : ‘
....... . | 4
—_ B sin %y (2 1) -+ — (1) =1
2B ‘ B

(22) nepernmem Tak » :
Vai fy + Py fy=at—x*4 : o (23)
—Vaifo+ Vy fy=y' —x'a|m— 24 (t —1,)]
Uz cucrembr (23) ompenmenuM Vi u Vy. [leTepMHHAHT 5TOH CHCTeMbI 0603~
' mawnm uepes D= f2 4 f, f5.
TToayuum:
Vit D= fox* — fay' 4 x'a | fom—fy — 2f, A (t—1,)]

Vyi D= fx' 4 f1y* + xta [— fim —f, + 2fy A(t—4y)] 24)
O6Gosnavas:
fom—fi—2fo A(t—1)=F,
—fim— o+ 2fi AG—1,)=F, (25)
Joxt — foyt=0, : |
Soxt 4 fiyt =@,
HOJYYUUM:

Vi- D=®, + Fx'y (26)

Vyi- D=, + Fyxly
Iocnexnne noxaseiBaior, ro B Touky S(x?, yt) wiH, BepHee,—B GeCKOHeY-
MO Majibiit 06beM BOKPYr ToukH S(4%, y') B MOMeHT # OMajyT 3BE3MbI, BHI-
OpollieHHble U3 ACCONMANMH C KOODAHHATAMH (x'a, y'4), ecid KOMIIOHOHTD!
cKopocTH Vxi, Vyi ynoBnersopsmor yeaoeusm (26). Ho, sicHo, uto Vi, Vyi He
MOryT NPHHHMATD BCEBO3MOMKHBIX 3Hauenuil. CrefoBaresbHO, B TouKeS(xt, y1)
B MOMEHT / MOIYT HaXOHTBCSL TONLKO 3BE3/(bl, BHIODOIICHHEIE U3 OMpele-

AEHHBIX accolmalui. PaccMOTpuM 310T Bonpoc noapobuee. Vi, Vyi—3T0 KOMITO-

HEHTbl CKODOCTH 3BE3/IbI OTHOCHTEJNbHO BpAIAONIeHCs CHCTEMBl KOODIHHAT.
Jlerko cooGpasuth, yTo

Vii=V, 4+ 4, (27)
Vyi=Vy, + A,
rae Fa Vy—COCTABISIONUINE CKOPOCTH BEIGPOCA OTHOCHTELHO COOTBETCTBYIO-
HEro MO3BE3NHOTO Tedld. da)dy —COCTABNLIONIHE CKOPOCTH A03BE3IHOTO TeNa
B cucreMe 4ix'y’. Kouewno, 4,=Ads7-0, Ay7£0 ¥ UX BelHUHHDI onpeneNsoTes
COOTBETCTBEHHO 3aKOHY ABHIKEHHSI MO SJUTHNTHYECKOMY SIMHIMKIY, TaK KaK.

HYXHO IIPUHATD, UTO LO3BESAHBIE Tea ABHKYTCA [0 NOYTH KPYTOBBIM OpGUTAM.
CoraacHo HameMy AONyIIEHHIO:

Vi+Vi=V? Const (28)
H COOTBETCTBEHHO 3aKOHY ABHMKEHMS N0 JJUIHITHYECKOMY STHILHKITY:
. B—4 :
A D 2=y (B=Const (29)
B 7 ‘ . .
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Swaurt, Vx U Py MOTYT NMPHHHMATL 3HaueHHd, YAOBJETBOPAIOILAE YCNO-
BuasAm {27). (28) m (29).

Ecnu paccMaTpHBaeTCsl JOCTATOYHO GOJBLIOE KOJHYECTBO 3BE3N B MaJoM
«06-beMe BOKPYT TOuKH S(x%, y%), TO BMECTO HHAMBKAYaJbHEIX 3HAUSHUA HaYallb-
HBIX CKOpOCTeH MOXKHO paccMaTpHBaTh HX CpeliHee 3HaueHwe, ‘

$Icno, uro

i;'—-Vz
f/;=f/'" ‘ }J K (30>
Vi Vi=r
TaK KaKk A,=o0 M Ay=o.
(26) npu nmpumeHeHuu (30) natot:
O = Dy + F,74) + (@, + B 7Y,

HJIH
(F2 4 F) x4+ 2 (F,®, + F,®,) 5' 2+ P 4 di— V2 D?=0. (31)
:OT1crona ‘ _
o F, 0, + F,& (F,®, + F, &, oFdi— JiD
1 om0 72 72 Y17 2 )" 3 . s
*a F1+ F3 Vv FIrFD FirFi 52)
O603naunM:
Fi®, + Fy®, — '
YR ™ : (33
: . P+ PI—VED_ ' o
V‘J’x F:-—{—F: ¢, (33')
‘Hmeem:- .
Tar=0;+ 9,
(34)
ag=0;—¢,

Orciona BUIHO, UTO B Mablii 06beM BOKpYT ToukHd S(x!, y') momanyr 3ses-
JIibl, BHOPOUIEHHbIE H3 ABYX YYaCTKOB CIHPAJH CO CPeHHMH aGCUHCCaMH  X'a
U x'a,; C ONHHAKOBBHIMH BEPOSITHOCTSIMH, COIVIACHO HallleMy JAONYIIeHHIO @ -
‘pacupeleNeHHH TOueK OGpa30BaHUsl ACCONHAIME M0 CHHPAJH. '
(34) u (26) maror:

VaiD=®, + F ¢,

_ (35)
VyiD=P, + F, ¢, IR
Ha OCHOBE (20 Yu (21) umeem:
¥ — Vai Cosiny (t—t,) + Vs VB—B A Sin s, (1—t,)
[ — (36)

, Vain, .. Vyin, B
= Sinx, (f—1p,) — 2L
% 2B 1 ( o). 2B l/

B rouke (x%, y') BbiGepeM MecTHyIO Bpamawoulyocs cucremy &, ny. Pac-
CMOTDHM ABHXXEHHMs 3Be3I B MaJioM o6beMe BOKPYr TOUKH (x!, y') OTHOCH-
TeJIbHO 9TON CHCTEMBL :

4 Cosx 2—:‘
B 3 1( 0)
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Ins npeo6pa3oBaHHa CHUCTeM HMeeM (OPMYJIBL:

&'1___ &'
r — i3 -B - ;
n1=" (I}——::I) 37

HonyuaeM
= Vi Cos %y (£ —— o) + Vyi [/b —4 gin %y {f —15)
I B 14 SR
, XE iR —
== 1 gy S xi(t_to) — _—2”.1.3.3_ B BA Gy Cosra(t—1) |
Orciona, ucnoas3yst (35), mocne JMeMeHTapHBIX npeoGpasoBaHuil  I10-
AYUHM:
DE,=(@,+F, ) Cos sy 1—t0) + I/B Aot Fy ) Sinm 19
(39)

D ;1'1’—‘“‘ Vﬁfj (@ + Fry) Stz (—20)+(Py+ Fy §;) Cos uy(t—1)

Qopmyanl (39) pelualoT OCHOBHYIO YACTh IIOCTABJIECHHOH HAMH 3ajayH.

OnH 1aT cpellHHe 3HaYEHHS COCTABJSIONINX CKOPOCTH (&, 7;) B MECTHOH CH-
€TeMe KOOpAHHAT.

Cpennre sHaueHHs COCTaBJSIOMHMX CKOPOCTH B JIOGOH APYrodl cHcTeMe
MOJXHO MOJIYYHTh, PHUMEHssT COOTBETCTBYIOIIHe (POPMYJIBI PeodpasoBaHusd, ¢
yueroM Au()depeHIHaNbHOIC IaJlaKTHYECKOr0 BpAILEHHS HA - COOTBETCTBYIO-
MeM DaCCTOSIHHH.

Qopmyin (39) MBI HanMIEM CREAYIOMUM 06GpasoM:

Ev==u Xt 4 uyy*

By vy at vyt (4o)
rne
Kfa fsii}{i )Cos%i (t— 1)) +
+<f szst iffl; )KSin %y (t——to)]
F
w= | E AR canne—r +
(]‘1 F,fi fﬁfi}(g”,l(t__to)} )
‘ (40"}

+.

vi_._[__ fa—F, ~fsr1 f-fZI})Smxl(t

Fi4 F? K
F.
_4_( fo—F; Z.?.i.}?mﬂ) Sos % (¢t — to)];

2
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142 A ® TopouHgXanse
'va=_l_ __(_fa__}:1.f;l.F2 —f2F1) Sin‘x,(t_-_t.(,) .
D Fi+ F} K
F. F,
(i e a]

PaceMOTpHM IBHXKEHME N0 § KOOpAHHATe. : Lo
Tperbe ypaBreHue cucremn (1) naer:

LY R—*T  wep (4

. dg,
HauabHBIMH YCTIOBHAIMH SIBISIIOTCSI: NIPH t=fy §;=0 —dg—— r
; P

ot !

rae Vr,—§ cocraBisomasi CKopocTd BrGpoca.
Wnrerpupys (41), nonyth'

xk
"f V7w - ore Sin z/; + 6. (42)
CrenoBaTesILHO: |
. _ xgl
Sinn (@t —t))= 2= B
: 43y
VCL= _‘_A.—._ . gi ' V v
Sin % (1 —#,)
H3 (41) nonyuaem: : ; -

BBoxs o6Gosnauenne:
2 Ctgx(t — t)=w,
HMeeM:
Ci=wf; (45)
" :
g'1=‘wzl- (46)
OkoHyaTelbHO, ANl CPefHHX 3HAYEHHH COCTABISIOHINX CKODOCTH 3Be3A
B MaJioM oGbeMe BOKpYr TOUKH (x',y',7') HMeeM 3aBHCHMOCTH:

E’,=u, 4 Uy )’1
Ni=val vyt ' 47
C=ugh

Hsyuasi dyHKOUE %5, #a, V4, ¥, IO BHIPAXKEHUSIM (40) JIErKO MOXHO Mo~
Ka3aTb, 4TO

T 48)
111 = va;l'lg,
e L .
my=m— 24 (¢ — 1) (49)
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Orciona:
Ei=—tuyms x* + uy y* =1y (' —mux')
Ny=—0s M x* 4 0, ' =va (' ") - (30)
Cy= wil.

DTH NoCHENHHe BEIPAKEHHs oTpaxkalT Tot daxr, uro §', 9, ocTaiTes WH-
BapHaHTHHIMH OTHOCHTEJbHO TMEPeHOCa Hayajia CHCTeMbl Ax'y' BIOJb CHHPAIH.
JleficTBHTENBHO, €CJHH 332 Hayajo HOBOH cHcTembl A,x"y"' BO3bMeM TOUKY
Ayc KoOp/IuHATAMH B HAYAJILHYIO 3TOXY x'a.y'4s, TO ACHO:
" 1 !
K =at—x'ay
: (s1)

y” =y' »—-3?'14,1 = yl——"x'Al M.

Ycnosne
wx' = ugy =y x"+ uyy"
Jaer: .
Uy = — Uy M.
AHaJIOrduHo:
Uy = —U,y M.

dcHo, uto  m—3T0 yrioBol K03(GGHUIUEHT OTPE3Ka CHHPAJH B MOMEHT
# OTHOCHUTENLHO CHCTeMbl Axtyl.

DOopMyJiEl MOKHO YIPOCTHTb, €CHIM JBHIKEHHS 3B€3J PacCMOTPETh B CH-
creme Ax“y" CBA3aHHOM C OTPE3KOM CIHMpPaNH CJaelylomum 00pasoM: och AX’
g HanpaBUM BIOJb COUPAJIH B HanpaBjieHHH /= 180° + Jy — ¢, 0Cb Ay°—nep-
| NEeHAMKY/ASPHO CHMPaau B HanpasaeHud [=180"4I, — ¢; 4+ 90°. Takum mxe
06pasoM OpHEHTHPOBOUHYIO cHCTeMy BhGepeMm B Toyke S(x',y*, g1). Haso-
BEM 9Ty CHUCTEMY Sx7, ¥, 71-

Jaa npeoGpa3oBaHust KOOpAUHAT OyAeM HMeTb (JOPMYJH:

xt =x°Cos ¢t + y°Sin ¢
yt =x°Sin ¢ — ¥° Cos ¢;

%' °=&, Coc @t + 7, Sin ¢
S (s2)
y1 =& Sin p: — 9’y Cos o
tgeos == my.
{50) u (52) nawor:
Xi=uy°
oo (s3)
yi=vy,
TIe
U=ty Uy M .
T (53)

UV =Ug — Uy M.
Mycrs X3, %, Zg — cocrapasiiomue  ckopoctu Co/HIA B CHCTeMe

Ax°, ¥°,72° oTHOCHTENBbHO LEHTpOMIA paccMarpusaeMuix 3pesf O-B B wmasow
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144 . A © Topoupgmangse

o6beme soxpyr Connua. Ho, ecan CosHue HaxomuTCs B Toqxe-x?a, y°®; z°®,

JBHXXEHHE IeHTpona Gnuxaimux k CoJHIY 3Be3l, OTHOCUTENLHO KPYIOBOTG:
AprxeHdsl Ha paccrosinuu CoJIHLA, MOXKHO NPEACTABHTH CJELYIOHIHMH CO-

CTaBJJIAIONIKMH !
FOTYo |
Yo" (54
o= wigy

SICHO, 4TO COCTaBJSIOL{HS X@’Y@:Z@ ckopocTH COJIHIIA OTHOCHTENbHO
KpYToBOT'O ABHXeHHs Ha paccrosHuM ConHua OynyT:

Xo=uyn+ X5 |
Yo=wpt+¥s (s5)

Orcicna, HabmoOLeHHOe OTHOCHTEJbHOE ABHMXKeHHe neHtrpouia 3pesg O-B
B MaJiOM 06beMe BOKPYT TOYKH S MOXKHO IIPeJCTaBHTb B BHAE:

AX'=n(y’ — y3) + X&) + Bu |
AV =u(y’ = 3%) + Y5 + &v (56)-
AZ= wix’ — )+ 2% + bw,

rhe 3u, 6v, Sw COOTBETCTBYIOIIHE uJeHb AU(D(epeHHUANBHOTO TaJaKTHYECKOro:
BpalleHus.

s nepexofia K IOJBHXHOMY TPHEAPY MOMXKHO HCIIOJBSOBATH H3BECTHBIE:
dopmyant (ITapenaro [28] crp. 386—390):

V,=r[a Cos®\ Cos?B 4 b Sin®A Cos?B + ¢ Sin?B + 2 Sini SinB Cosp +
+ 2g Cosh Siufl Cos§ -+ 24 Sin CosA Cos®B] + Vi + 8V

kr Cosfpr=r COSB{ [( ) (— ] + hCos 2k — = (a—b) Sin2x+
2

_|-[Cosl(;t—)o~— Sin l(d—t ]tOB} Vx@—}-om ‘ - (57);

Frpg=— — (@ — b) Cos®A Sin 28 — —— / Sin 21 Sin 28 — i(a-i- b— 26)sin2B+
4 A 2

~+ g cosX cos 28 - fsink cos’f — L [( ( ) ]cosl —

ov ow
L — Ve +875,
[dt )0 dy ) ] B®+ ’

tie Vi@, VA®, VBO-—COCTaBAAIONINS CKOPOCTH LEHTPOHAA' PacCMaTpPUBAEMBIX:
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3Be3Nl oTHOCHTeNbHO CONMHUA B COOTBETCTBYIOMIHX HanpaBJeHHAX, -8, G,

&Vp—cocrasasomue gudhepeHIuaIbHOrO BpalLEHHA.
Haunee:
0% o7 ow
. 0 - y di i - (s8)
2t=/_1_),+_u_/ 2g=(_iu.+_u_ 2h= dl._,_d_’v .
\oz "oy J, ox 0z /g dy ox /,
B namem cayuae: L '
2=0, b=v, c¢=w, f=o0, g=0, 2h=u .
A=—[180 —(I—1)] B=b . (59)
Z1=lo_fpt.
; (57) u (59) marwor:
Ve=r|Vsin®A cos? + w sin’$ - 4 sink cosi cos?f] + V,@ + S,
kr cos B pe=rcosB) — % + 2 cos 22 + Y sin 21 '+ PA@ F dua
2 2 2 ‘ (60)
kriy = X Peos 2asin 2f— L sin 2 sin 2B — —I_(— vaw)sin 28 4+ O + dup
4 4 .4

Otcrona:

Vp=r cos®h [—:~ -+ ¥ sina t—1) 2 cos2 (l-~l,)]-|- wr sin 2b 4 ¥, -} 30,
2 2
kr cos ﬁ?z,=rcosb[— il -+ Ysing - l,)+i cos 2 (l——ll)]-l- V.o + 57, 61)
2 2 2 o A

kr fto=—r sin b cos b[+(1 — )+-“_ sin2 (J—1,) —— cos 2 (1~11)] +
2 2 2
V@ + up
Hanuwewm unennt pudidepennuanbioro nprxenus B sHme:
Svp=r Adsin 2 (! — I,) cos®h
8ve=7cosh [B 4 4 cos 2(l —1,)]

62
ovy=—rsinbcosb-Asin 2(] — J,) (62)
A1 V0, Ve, Vs> uMeeM crenyromue BHIDAXKEHHUA:
Vi@=-—Xcoslcosbh — Ysinlsind — Zsin b
Vio=Xsinl— Y cos! 63)
Ve@=ZXcoslsinb+ Ysinlsinb— Zcosb 3

rae X, Y, Z-—cocrapasiomuoe cKopoctH COMHIA OTHOCHTENbHO LeHTPOHKa

paccMaTpuBaeMbIX 38e3]l B OGLIYHOI CHCTEM® TPSIMOYIOMBHBIX rajaKTHYCCKNX

KOOpIHHAT. e e
10. 3dbo. suybog. mdl. dagm,, Ne 15,
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146 A, O, TopoHA®KaKae

X, Y, 7 tpencrasum B BAE:
X=X*4+Xo
Y=Y*+Y0
Z=7*+Z0,
f‘jié Xo, I'j@,{ , Z(——COCTaBIIsIOIIHEe CKOPOCTH CoJiHnia OTHOCHTEJIBHO 3BE3A,
JABHXYIUXCS TIO KPYTrOBHIM op6uTaM B OCHIUHON NPSAMOYTOJBHOH CHCTEME
woopauHat, X*, Y*, Z* — IBHXeHHS UEHTPOHA paccMaTpuBaeMbiX 3Be3/
OTHOCHTENLHO TEX Xe 3Be3fl, B TOH Xe CHCTEME. fAcHO, 4TO
X*=—p@® (— 4 cosd +vsinly)
Y* = — p(— usinl, — vcosly) (65)
¥ =—uz®, )

(64)

rae  p(® =Y’ paccrosiHue OT CoJIHIia - IO, OCH CNHPaJH, 20 —-paccros-
rne CosHIA OT MUIOCKOCTH CHMMETDHH I alaKTHKH.,
Beoas 0603HAUCHHA:

A'=_%_Vu2 4 o

v
tg 26 = ——

v (66)
.1.=k’ ———E‘—.—_.-B' l'=1,—e
2 2

# NpHHHMAA BO Bﬂﬁuaﬂﬂe (62) u (63), dopmyram (61) MOXHO NPHUAATH
caeayouui BUA: ,
Vy=rcosth [k + A'sin2 (! — H+r cos_2 bAsin2 (Z — 1)
' + wrsin®b— X cos | cosb— Ysinlcosb — Zsin b

krcos b ye=r cosb|B'+ A'cos 2 (I — ]+ rcosb[B + Acos2(l — )]+ (3]
+ Xsinl—Y cos’ '
&r to=—rsinbcos b[(H —w) + A'sin2 (0 — )] — 4 rsin2 (1 —1,)sin b cos b +
-+ Xcoslsinb + Ysinlsinb — Zcosh
(67) MOXKHO YNPOCTHTH CHAEAYIOIHM o6pa3oM:
V,=K,+ Ayrsin2(— L)— Xcoslcosh— Ysinlcosh— Zsinb
wr cos b o =7 cos b[ B, + 4, cos2 (0 — D]+ Xsinl—Ycosl (68)
kr o=—rsin b cos | K, 4 4, sin2 (0 — L)]+Xcoslsin b + Ysinlsinb—Zcosé,

rae:

Aisin2L = Acos2l 4 Acos2l,
Ajcos2 L = Asin2l + Asin2l,

Ky=(kcos’b + wsin®b)r (69)
B,=B +B |
k’=k'— w

e g
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Dopmyisl (68) uMetor Takod e BUJ,
HCNOJIb3YIOTCS] DY aHAJIH3E NBHXKEHHE 3Be3
Kenuusd ComHua uw Bpamenns I AJMaKTHEY. .

Hrax, npu amannse nsmxenui sBesg O-B ¢ Toukn 3peHus pacluHpeHus
3BE3JHBIX ACCOUMALMH, MOMNKHO MOJB3OBATHCS NAHHBIMH OOIEH3BECTHRIX HC-
CJIEIOBaHUH, B KOTOPHIX 32 OCHOBY OBLIH NPHHSTH (GOPMYyJE BHA (68).

SIcHo, yTO [UIst 3Be3l, BXOMMBIIMX B accouHanuu (KOMIIeke SIDKHX 3Be3A,
"0-B) dopmyasr (68) AanyT He BedmuHHEL 4, B, I, X, Yo, Z6, XapakTepuayio-
1He NeACTBHTE/bHbIE SJIeMEHTh BpamleHus 'anakTHkE W nBmKeHHg Connua,
4 MCKaXKeHHble Besuvnubl 4, By, L, X, Y, Z. '

3amerum, uto B Hawmem CJIydae, KOTfa 3apaHee H3BECTHO, UTO KOMILIEKE
APKHX 3Be3l O-B pacmmpsiercs Beencraue HaJINUHsl 'y 3Be3] COGCTBEHHBIX
CKOpocTelt BHOpoOCca M3 accouHanui, MoxHo GBLIO IIPAMO  BOCIIO/ABL30BATLCH
Popmynamu kuuemaruku O ro POAHHKOBa — Munua. Ho, Heltocpex-
CTBEHHBIH BBIBOJ 3THX dopmya ¢ HCIOJIb30BAHHEM XapaKTepa opGHT aeT Boa-
‘MOKHOCTD NOJYYHTH 3aBHCHMOCTH COOTBETCTBYIOLIHX KO3()pHuHeHTOB OT Bpe-
MEHH H TeM CaMbIM OUEHHTb BO3PACT KOMILIEKCA. :

Hns ynoGerpa naseueiimero HCIOJIb30BAHNS, BCe HYXKHble DODPMYIE O~
‘BepeMm Bmecte. B HHXKENPUBENCHHOH CBOIKe (OpMyJbl [IepeHyMepoBaHL! 3a-
‘HOBO. JTOH HyMepaumeil u GyleM NOJB30BATHCH B JaJbHeHIIeM,

Ceoaxa dbopmyar:
Ve=E,+ Ay rsinz(—L)— Xcos/ cos b — Ysin/cosb — Zsin b
krcosb;;——-rcosb[B;_-{-Aicosz(lé—L)]+Xsinl—-Ycosl : (1)
& po=—rsin b cos b [ Ky ~+ Ay sin2 (I — L)]-+ X cos/sin b + Ysinlsinb—Zcos b
K,=(Fcos?b -+ wsirll2 b)-r

TO M DOPMYJEI, KOTOpEie OGBITHO
/L C LEJBIO BHIBOAA SJIEMEHTOB JBH-

Aycos2L=A'cos 2]+ Acosz2 A
Agsin2 L=A'sin2/'+ 4sin2/,
By=h—w ([ ()
B,=B-+8
L=I+¢
A=__ L
Ve
/]
tgoe=—__
" .
. . (3)
k=" PB=-_"
2 2
111=lo—-cpt Qr==arctgm; j
X=X*+Xo
Y=Y*+7, '
o (4)
VAVAR Y0,
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148 , | A @ TopoHxXajn3e
X*=po(ucosl — vsinl,)
Y*=p@ (usin ], + vcosky) ‘ } sy
Z¥=—uz0®
U= — Uy UM ;
Tt ] (6

me=m—2A(—4)

u2=i[(—.f1—afii-""2'—2‘“-5)cosxict—tow o

D Fi+F3

+(A—FZJEI%-I-§2§£%) ins (;_mi. ‘
=

+(f,—F,é£;{_£’§l> cos a4 — :o): |

w=ugtgx(t—to)
# =V EB—A) ®=4nGp k=‘/§%‘é

— Sin M’t (t‘—'to)

fo= 22
1

_ cosiy (I—2o)—1

el
V B—4 y \
fa=— 2BB___ sin %, (F—#o)+ z (t—1) @
Fi=— fy+ fom
Fo=—fa— fim
A A
| D=fit fifi=— Lt — LG8

B panbHeiimeM Mbl GyAeM ONMHPAThCsl, B OCHOBHOM, Ha dopmMyse BHIpa--

xawiieit Ve

B ocTajbHol uacTH paboThl Mbl
HUus ocoOeHHOCTed B JIBHIKEHHSX zpesn O-B
HHTepeCHble XapakTepUCTUKH paccMaTpHBAEMOro KOM
cKopocTh BHGpOCA).

C 5TOI 1eJbI0 MBI PAcCMOTPHM H3BECTH
TMMupca, Anu ujap. [IpunaMas ux sHaueH
MBI TONyqaeM BO3MOXHOCTb OOBACHEHHT BCE

ABUKEHUSAX 3BE3J O-B.

npuMeHUM 3TH (HOPMYJIHl 1Js 00BbsICHE-
¥ TOMYTHO BbIBeJeM HEKOTOpBIE
miekca 3pesf (BO3pacr,

pe pewenns [InmackeTa M
usa A, 1, 1 T. A 32 ALt A,
X HW3BECTHEIX OCOGEHHOCTEH B:
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§ 4. OOCbacHenne ocoGeHHoCTEll B ABUKEHHAX 3Be3n O-B

[Tpumenenne noxyJeHHBIX POPMYJ JIOBOJBHO ECTECTBEHHO H IPOCTO 06b-
“SCHSIET BCE H3BECTHble OCOGEHHOCTH B JABHIKEHHSIX Apkux 3pesm O-B.

I. K—sddexr. C Toukn 3peHds NOJYyeHHBIX BOPMYJ, IJsi 3Be3Z,
‘BXOJSIIINX B KOMIUIEKC SIDKHX 3Be3] O-B—B KoMIUIeKC, KOTOPHIH 06pasoBaics
8 Pe3yJbTaTe PACIIMPEHHs] ONpeNeJeHHbIX acCOIHaui, B JYYeBEIX CKOPOCTSAX
MBI JIOJIKHBI OXHIATL MOJNOKUTENbHBIE K-3(hderrt:

Ky=kcos?b+wsin? b) 7

ITpurumas Bo BHEMaHuWe, yro ;s 3Be3x O-B ¢ ZocTaTouHo#t TOYHOCTHIO
MOXKHO ITOJIOKHUTD!

cos’b=1 sin’b=o,
ana K-sddexra nMeem BHIpaKeHHe:

K=kr kK="
2
B nyyeBbix CKOpOCTSIX 3Be3j, KOTOpble O6PA30BANHCh B APYTHX aCCONHa-
UHSAX, B APYTHe 3MOXM, Mbl AOJKHH oXxuaath K-sdderr Apyroit Beauyuusl,
‘CBSI3AHHBIH C HAYAJbHHIMH YCJOBUSIMH 00pa3s0BaHHA 3THX 3BE3[ H C pacrio-
JioxenueM CoNHIIA OTHOCHTEJILHO COOTBETCTBYIOHICH TPYIIMEL
SIcHoO, 4TO NpH Nepexoje OT OAHOH IPYMILI 3Be€3f K ApyroH, K pommen
TIpeTepieBaTh paspuiB, YTO W Habjiofaercs OpH nepexome oT sApkux O-B x
«CJ1a0BIM.
3HauuT, 3BE3/bl, B JYUYEBHIX CKOPOCTAX KOTOPHX oGHapyxken K-sddexr,
‘MMeIOT O0IIHOCTD NIPOUCXOXKACHHSI—OHH 06pa3oBaJiiCh CPABHUTENLHO HeJaBHO
| ‘B 4CCOUHALMAX, DACIOJOXeHHBIX HAa OJHON CHOHMpaJH, NPHYEM acCOIHAIlHH
| "HaXOMNSsITCSl HA Ipeliefie pacCeHBaHHS, a 3Be3H Y KOTOPHIX He 3aMeTeH K-ao-
: dekr, 06pa3oBaHEl, MOXeT ObITh, ONIATb TAKH B ACCONHALHUSAX, HO TOpPasjo
‘paHblle HMJIH XKe OYeHL HelaBHO H B NPOIECCE PACUIHPEHHS OHH ellle He JOCTHT-=
Jau okpectHocTefi ConHIa, TaK, YTO CPeRHSAS CKOPOCTh PAaBHAETCS HYJIO,
Hcnonnsys nanuee Mapxosuua [64] o Tom, uTo B JyueBhix CKOpO-
-CTX 3Be3f (sAp4e 5.51 3B. BesMuMHBI), OGNaZAIOMIMX TeHAEHIHEH 06GpasoBa-
‘BaHHst MOTOKOB, obmapyxeH K-sdekr, a B JyueBbIX CKOpOCTAX 3Be3l, HE
-obnanamimux Takoii Tengennuelt, K-apdekr nesameren, moxno JIOIYCTHTD,
YTO KOMIUIEKC SIPKHX 3Be3J CJHOXKHBIA: 3/4 3THX 3Be3f 06,1amal0T 3HAUUATEb-
oM K-aexrom, 1/4—ne obaanaer stuM 3((hekToM, 3HAUHT, KOMILIEKC
‘SIPKUX 3BEe3J—5T0 Pe3yNbTAT IePEMEIINBAHHs 3Be3]l, 06pasoBaHHBIX HEJABHO
B accouHauusax, U 3Be3J, <«IOJg», 06pasOBaHHBIX paHblle H YCIEBHIMX OCHO-
'BaTeNIbHO PACCeaThesl BCAEJCTBHE CJIOXKHOTO ABHKEHMS M yiKe He NMOKasEBalo-
INUX cHCTeMaTHueckoro addekra pacluupenusd. 7
Taxum o0pasom, OT/IHUME PASAHMUHBIX HAYAJbHBIX YCJAOBHE MPOHCXOMKIE~
'HUSL OUeHb TPOCTO H €CTECTBEHHO OOBACHSET KAUeCTBEHHYIO CTOpoHy K-a¢-
hekra.
KonuuecTsenno 3To of6mbicHeHHe NOATBEpKAaeTCs. D10 GyleT MOKA3aHO
‘HUXKe, NOCJe ONEHKNH BEJNHUHH # U . ' '
SlcHo, 4TO MPY BBHIUKCIENMH 3HaYeHHi KOI(GMHIUEHTOB, XapaKTePHUIYIOUHX
KHHeMATHUCCKHE OCOGEHHOCTH KOMIUIeKca sApkux 3Besjy O-B, HyXKHO HpHHH-
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MaTh BO BHHMaHMe CIOXKHOCTb 3TOrO KOMIUIeKca. Mmes B BHAy, UTO 3BeSfHI,.
noKasbiBaronide Gombpmon K- sq)(peKT Y TeHNEHUHIO K 0Opa30BaHHIO IOTOKOR:

H 3Be31bl,; He NOKa3nBalomue TAKUX ﬂBJIeHHH nepeMeIllaHsl B NPOIIOpHUH 3: 1
Ans HaﬁmouaeMbe CpeaHnX SfHa‘{eHI/IH JIYUSBBIX CKOpOCTeH H COﬁCTBﬁHHbIX
,JIBH)KEHHH MO)KHO HanHcaTh CAeAyIOIHe YpaBHEeHH s

=27+
4 4

—H 3= I = -
Bo=——1l + — s [
4 4 ( (9)

— — I—
=t —i
4 4

rie V2, 1l, ps cpeamss JydeBasi CKOPOCTb H coécraeﬂame asmxenns 3pesx O-B
He obsagaronux K-a¢heKkToM H He y4acTBYIOUIMX B MOTOKe. ItH CpelHHe 3Ha~-
YeHHsI MOXHO pacCMaTpHBaTh B BHJe:

Vo= Arsm 2 (I—1I,)—X© coslcosb—Y@sinl cos b — Z@sin b

kr cosb pe=r cos b[B+A4cos 2 (I — l)]+X@sin—YE cos! (10)-

ks W =— 7 sin &.cos b Asin 2 (0 —1,) + X© cos/sin b + Y@ sin Isin b— Z© cosb-
(9) Ha OCHOBE (1) u (10), sanuureM Tax:

vE =—K-1+ arsin 2 (] —l) — X'coslcos b —Y'sinlcosb—Zsinb .
4

kr cos b-ﬁf=r cos b[Bytacos 2 (! — )|+ X'sin/j— Y'cos! (z1):
_kf;{_’=— sin & cosb [.?’_ ky, + asin z(l—lz)] +4X'eoslsin b+ Y'sin Isin b—Z'cos b,.
rae
acos2ly = -2 Acos2l+ Acoszl, |
: 3 g : o (2p
asinzl, = < Asinal + Asinz2/, :
- .- 4 K
X=3X4+Xo )
4 .
y=2 v 4ve
4
/ 3.
7= 2 7"+20 (130
4
By=3B+R
4
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OcobeHHocTH ABHieHMH 3BE3J CHEKTpaibHBIX KiaccoB O u B H.. 181

2. Bonpoc o «lOxuom noroxer. Tenmesnmusa k 06pa-
30BaHHI noTokoB. Ilpu BeIROJe HamMX Gopmya, Mb He MOTJIH npi-
HHMaThb BO BHMMAHHe JEeHCTBUTENLHOTO PACHONONKEHHS aCCOUMAUME IO Chiv-
pand. Beupy storo (opmyanl npuMeHuMsl K OGONbIIAM TPyHNaM 3Be3j; NP
paccMaTpHBaHHW cpa@MuTENEHO HeGOJBIOUX TPYIUL, SIBHO BHABJAIOTCH MECT-
Hble OCOGEHHOCTH, CBSI3aHHBIG ¢ JEHCTBHTENILHON KapTHHON pacnpeleeHus
acconuauui. OTCIOa €CTECTBEHHO HAJIHMYKE SBJIECHHs NOTOKOB /Ul 3Besfl, pac-
MOJIOKEHHBIX GAM3KO IPYT OT IPYra.

Jipyrast npHuHHa 3TOTO SIBJIEHHUS 3aKJIOYAETCS B HEMNOJHOM yueTe JBHKe-
nust CosHua, OGYC/IOBJIEHHOM HECHMMETPHUHBIM —PaCHOJIOXKEHHEM COJIHua
OTHOCHTENLHO PACCMATPUBAEMOrO KOMINIEKCa.

JleficTBUTENBHO, IPEMeHEHHe 0ObIYHOTO aHANH3A JYYeBBIX CKOpOCTeH pacr
aas ckopocru ConHua KOMIOHEHTH

XY Z
I/!CKla)KeHHbIe BCJIeACTBHE HeCHMMETpH‘IHOI‘O paCHOJIO}KeHHﬂ Comma, TakK KakK
X=Xo+X*
Y=Yo+Y*
Z=70+7*.
Ecnn Mbl 3apatee BO3bMeM 3a KOMIIOHeHTH ckopoct CosHna BEJTHIUHRBL:

Xo, Yo, Zo,
TO, TIPH aHAJM3€ JYYeBLIX CKOPOCTell JI00O rpynibl 3Be3/ JaHHOro KOMILIEKCa,
MBI IOJYUUM sIBJIEHHE NOTOKA C 3JeMeHTaMU:

___X*’ ____Y*’ ___Z/k
WM e, BOOOGIIE, ec/iM 3a KOMMOHeHTH ckopocTd CosHIa BO3bMeM BEJHUHHH
X,, ¥y, Z,, T0 paccMaTpuBaHUe OTAEJLHBIX TPYHI YKamer Ha CyIIeCTBOBaHH®
TIOTOKA ¢ 3JIeMEHTaMU:

X,—X, Y,—Y, Z,—Z.
PaccMatpuBas 0XKHBIH NOTOK, B JT a a y B3aa cleiyonHe BeIHYHHB B Ka-
YecTBe KOMIOHeHTOB ckopoctu ConHua:

=174 KM/CeK

=-- 6-7 KM/ceK]|

' Zi=- 40 KM/CeK,
NOJNYYEeHHbIE U3 aHAJIN3a Jmmxeﬂnﬁ 3Be3J Ha HU3KUX TaJaKTHUECKHX IIHPOTAX.
DTH 3Bes/bl, B OCHOBHOM, Gosee cialble H He NIpUHA/TIeNAT K JAHHOMY KOM-

nJaerey.
HenocpeacTeeHHnil aHanus 3Besy Ha 7 =220 nc, mo Aau naer:

X=+417-65 xM/cex
Y=-410-82 kM/cek
Z=+4(7-2) KM/ceK.
3HauuT, ocse HCKJIIOUeHHs] M3 HaGJIofeHHbIX 3HAYEHHH JIYYEBBIX CKOPO-.
credt ckopoctn Connna no Bnaay, Mbl Bipae OXMAATH ABJEHHS HOTOXA
¢ SJIeMeHTaMPI :
Ve=X; —X=—0-2 KM/ceK
Py=Y;—Y=—4 1 KM/COK
Vy=Z,—Z= — 32 KM/CEK.
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'I_/Iqua;{ ‘oxHbIE noToK, Buaay — uckmouns xemxenne Conxuma—uo-
JIYUHJT ANS 3EMEHTOB NMOTOKA BEeJUYHHHL:
Ve=— 0-4 1+ 0-9 KM/ceK
Vy=--11-6 1 0-§ KM/ceK »
Ve=— 2:8 + 2-2 KM/cex

Paccmorpum rpymny 3mesx B uHTepBade 130° > / > 50°,—rpynny, nma-
MeTpasbHO npoTuBonoaoxkHyio «lOxHOMy notoky». Hasosem sty rpynny «Ce-
BepHBIM MOTOKOM», Cpexnue ckopoctd BosbMeM 1o [Tamackety ullupcy
([74], ra6auua 7, rpynna 3).
Uckmouas npuxenne Cosnma no Buaay, nxs «CeBepHOro NOTOKa»
NOJIYYUM 3JI€MEHTHI:
Ve=—o0-12 1 KM/ceK
Vy=-+40-7 & 1 kM/cex .
Ve=(— 4-0) KM/ceK '

(V He BBIYMCHSJIOCH B BHAY MaJoCTH b).

Pasunua mexny aneMenramu «IOxHoro morokas u «CeBepHOro norokas
KaXyIascs, TAK KaK OHM NOJyuYeHkl B pe3yJibTaTe HE BIIOJHE NPAaBUJILHON Ma-
wanyasiun, Vimenso, He 6bln yuteH K-sddekr. efictBuTenbHo, NIpd paccMa-
TPHBAHMM IPYII, PACIOJIONKEHHBIX O OHy cTopory ot Connua, K-addexr as-
TOMATHUYECKH, BOUNET B 3JIeMEHTH «IOTOKOBY.

Vcnpasum 5TH BhluMcieHus u, kpoMe jpixenuss Connna, yarem u K-a¢-
dekr, BenuunHoll +4.3 kM/cek. B pesynnbrate, ans «lOxHOro motokas momy-
‘UM 3JIEMEHTHL:

' »=—0-+3 & I+2 KM/CeK

Vy=— §-6 4 0-6 KM/CEK
Vy=—4-0 & 2-8 xM/cex,

a Jaa «CeBepHOro IIOTOKa»:
Ve=+0-2 = 1 KM/ceK
Vy=— 4-2 1 1 xM/cex
Vi=(— 4-0) KM/ceK.

Ilnsi 060X NMOTOKOB B MpEAeNax OUIMOOK NOJyYeHbl OAUHAKOBBHI® IEMEH-
TH, PABHBI® BeNMUMHAM, NPEJCKA3aHHHIM Ha OCHOBE BBIBEJICHHOH DAasHOCTH
Mexay KoMrosentamu jgsrxenus Conmina mo bBaaay u mo Anu

CnenoBarennao; «IOXHBIE NOTOK» MpOCTO—CJIE/ICTBHE HECHMMETPHUYHOTO
pacrionoxennss COJHUA OTHOCHTENBHO PaccMaTpHBAeMOro KOMILIEKCA 3BeSK,
M ceBepHyio Tpynny spkux 3pesn O-B MoxHO paccMarpuBaTh «CeBepHbIM TIO-
TOKOM> Ha ONHHAKOBBIX OCHOBaHHAX ¢ «IOxkHBIM moTokoM». OTClofa—Hecnpa-
BeUIUBOCTh 0ObsicheHust K-sddekra 0coObIM MOTOKOM I0XKHBIX 3B€3/L.

DderT paclIHpeHHs aCCOUMANHUH, eCTECTBEHHO obbsacusan  K-sbdexr,
OGbSICHSIET H CYIIHOCTb HAJHYHS OPPOMHOTO NOTOKA IOXKHBIX. 3Be3J|, yCTaHaB-
AWBAET MEXY STHMH SIBJEHUSIMHM TNYOORYIO I'CHETHUECKYIO CBS3b.

Hy»KHO 3aMeTHTb, UTO CyLIeCTBYeT 3HAUMTeNbHAA AMCHEPCUs ckopocTei
BHYTPY KaXIoro «motoka» (CesepHoro u IOxHo0ro). OTHOCUTENBHO 0XKHOTC
NOTOKa, STO siBIeHHe 6bUI0 Henonb3oBaHo IT. . Kyaugosckum [13l3a
OCHOBY OLeHKH Bospacra moroka. IL T KynHkKOBCKHH moIydun AJis
Bo3pacTa 3To rpynnmbl 10" jeT—HenpHeMJIeMYIo BEJHIUHY. C Halliefi TOYKH
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‘BPEHHUs], AHCIEPCHS CPEAHUX CKOPOCTe# BHYTPH MOTOKa—3TO IPOCTOH Pesyitb-
“TAT HAYAJbLHOrO HEpABHOMEDHOTO paciipelesieHHsl acCOUHMAIHH, BbI3HIBAIOUIETO
‘MeCTHbIe OTKJOHEHWS CPeIHHX CKOpOCTeH.

3. BouncaenuHe OCHOBHHX kKos(hpduunmenton C ne-
JIBIO ONpe/iesIeNns] COBPEMEHHBIX 3HaueHnH QYHKIHUA # W v M YIJIOBOTO K03¢-
-pUUMeHTa OTpe3Ka CIHpajd ¥ APYTHX HHTEPECHBIX XapaKTEPHCTHK paccmar-
pHMBAEMOTrO KOMIWIeKca, Hcrmoibpsyem 3asmcumocru (l11), (12), (13).

CaMblM HOAXOLSINIAM MATEPHAJIOM [JIs1 BEIYUCHNEHUH SIBJASIOTCS PEIIeHHH
Mupca (TaGauma 1, Ne37) w Ann (Tabanua 1, Ne 89). HOnsa koadpdunu-
.eToB O 0P Ta M HanopaBJeHUs Ha NEHTP ['alakTHKU NPUHMMAEM Clelylollue

‘SHAYEHHST:
A=+40-020 kM/cex/nc=-+o0 " 0042 B TOX
B=-—0-013 KM/cek/nc=—o . 0028 B O
ly=325"

1). a) Ha ocuose namsbix A
a=-+40-009 KM/cek/nc
l3=286°2
7=220 NC

aic dopmysnam (12) nomydaem:

3 Acosal = —0.0137 KM/ceK/mC
4

3 Asinal = +-0.0121 KM/CEK/TC
4 )

A'= 4 0.024 kM/cex/nc tgel'=—o0.88321
6) Ha oceoBe pammbix ITupca:
a=— 0.004 KM/cex/ne
ly=299".7
7=240 IIC
uMeeM:

3 4cos2 #'=-—0.0081 KM/ceK/nc
4

3 Asinal =+ 0.0134 KM/cex/nc
4
A'=-+o0.021 KMfcex/nc tg2l=—1.6543)
2) a) Cpenuee snauenne K-sdexra ma paccrosmum 220 nc no Ann
+3.65 rm/cex, ma paccrosuu 250 me, mo ITupcy, +3.8 kM/cek.
CrnenoBaTesbRO:
—%K1=+3.63, ecau 7=220nc,

%K1=+3.8,_ ecau 7 250 mc.
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154 A. Q),Top‘onnmaﬂ,ae’
-:3;-'220-1{'=3.63; oTCI04a, HCnonbaye k, =k'7, K'=+40.022 xM/cek/nc
3

-4—250~K'=3.8; orcojga K'= -+ 0.020 km/cex/mnc.

; v
Tak kak K'=—, i1 v TOAYYUM 3HAUCHHE!
2

v=-40.044 KM/cek/nc.

6) Anu, Ha oCHOBe aHanu3a COOCTBEHHBIX NBHXKEHHH AJST B, NOJyqIME
3HaYeHUE: o

B,=— 0.024 KM/cek/mc.

Ho, B, = % B+ B; orciona: _Z-B’= —~0.011

B'=—0.0146 xM/cek.
: 4
Tak kaxk B’=——~2_,- LIS u UMeeM
u=+40.029 xm/cek,
v -
tg2e=— o= — 1.517.
u
Ecaiu no 3HaueHussM # 1 v BHUMCAUM A4 C npuMmeHeHueM QGOpMYJE
(3), noJiyuum:
‘ : A4 =+0.026 xm/cex.
TMocienHee 3HaUYEHHe COBMAjaeT C MOJYYEHHBIM M3 HENOCPENCTBEHHOTO:
BBIUHCJIEHUsT 3TOro Kos(duuuedTa.
3) Mlna ompenenenus ¢ (uepTexx 2) HCnonb3yeM (DOPMYJIBL:
l'=]—e
Li=ly— ¢
‘M3HaueHus tg2/ u tg2e.

e

Puc. 2 Gob.
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IpocThie BhIYHCIEHHS AAIOT:

. K pr=--285"1+8° mp==--13.57 _

4. BrluHCcNeHHEe MCTHHHB X 3HaueHHH KOMIOOHEHTOB.
peuxenus Coanuna HecummerpuusHoe pacronokerre COJNHIIA OTHO-
CHTeNIbHO KoMIuieKca 3Besf O-B oOycaoBiupaeT HCKAXKEHHs KOMIOHEHTOB ..
ckopocTd Conuna. ECTeCTBEHHO NONMYCTHTh, UTO HECOOTBETCTBHE, OTMEUSHHOE
IpH PacCMATPHBAHUM JMCIEPCHH CKopocTelt u ckopoctd CoJHIA, BRI3BIBAGTCS,
HMEHHO, BhIIIeYKA3aHHBIM OOCTOATENBLCTBOM — HCKaxeHHem ckopoctu Coutd-
ua BCJeACTBHE HeCHMMETPUYHOro pacnosoxenus CoJHua.

UcTHHEBIM 3HaueHHem ckopoctd CoylHIIA HA30BEM TO 3HaueHHe 3TOH CKO-
POCTH, KOTOPOE HAXOJMTCS B COOTBETCTBHM C NHCTEpCHeli CKopocTeil.

VKasaHHOe COOTBETCTBHE yCTaHABJMBAeTCsl 3aBHCHMOCTBIO C Tpewmbe p-.
ra: Vo—Ve,=c,o*+c,. Cienyer 3aMeTHThb, 4TO B USBECTHOH paboTe O Ipoc-
TpaHcTBeHHBIX cKopoctax 3Besp I1 T1. Il a p e v a r o IpUXOAUT K 3aKMIOUCHHIO
o HecmpaBsenuBoctH 3aBucuMoctd CTpemGepra. IlosTomy HuKenpube-
JHeHHBIe BbIYHCIEHHS JIYUIIe pacCMaTpUBaTh, JHIIb KaK HEKOTOPYIO HJUIIOCTPA-
U0 MeTOJa BBbIUMCHEHMS HEKOTOPHIX HHTeDeCHBIX I[1apaMerpos Ha OCHOBe
NPEITIOMKEHHOH 3aBUCHMOCTH MEXKIy 3HauenneM CKopoctd CONHIA M AMCIEp--.
cuell ckopocred.

ViMest B cBOeM paclopskeHHH 3aBHcHMOCTh CTpeMOepra u sHaue-
HMs l;, Ha OCHOBe HalIMX (OPMYJ MOMKHO BBEIYHCIHUTD:

X* Y* 7
Xo, Yo, Zo
a takxke 1 p® —mpoekio paccrosnus ColHna oT COMpaNy Ha MJIOCKOCIE.,
T'anarTuky.
Tak kak umeem (5) u J;=40°, TO |
Y¥=—8.67X*.
o CtpemGepry:
% L y=—petd
| p=0.0192
5 == — 10.0 KM/CEK

Hanpasaenune ocelt Ctpembepra: )
l

%, 331°5 0%
j, 615 +9-0
¥ 2t1-5 480
CBaA3b ¢ OOBIYHOA cHCTEMOM KOOpAMHAT ocymecTBHTCa  opMynoA:
X=ay X+a,V+ayZ urt K, ‘

e
a,,=0.87 ayy = + 0.48 4,3=0.08
421—_"'—'0-48 flgg == + 0'86 d23="“0~14
8, =0 4y, = 4+ 0.16 @g3=-11.00

Hmeem:

Y=a, X+ a,, Y+ a2 Z.
te= 4 0,48 X + 0.86 Y4 0.16 Z.
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Ecan B3t o =17 xm/cex (1o Muunepy) 3HayeHnwe Y/, COOTBETCT-

<BeRHO 3aBAcAMocTH CTpeMbepra, Oyzer
Y=—14.5

Torza B BIIeyKa3aHHOM 3aBUCHMOCTH Mexay Y' um X, Y, Z 3a X, 7Y, VA
gyxHO TMpuHATE —XO®, —Y0®, —Z@ (3Hax Munyc Geperca mNOTOMY, 4TO
‘€CTpem6epr paccMarpuBaerT ABHIKeHHe IPyInel oTHocHTeNbHO CosHNa).
~3HAYUT, HMeeM

—15.5=—0.48 X0 —0.86 YO —0.16 Z®.

‘Ho,
Xo=X-—-X*
Yo=Y—Y*
Zo=7—27%.

“Jaa X, Y, Z BospMem 3HaueHuss A ym:
X=-17.7 KM/cex
Y=+410.8 kM/cex
Z= 7.2 KM/cek.

“¥IpAHAMAd, 9TO ZED:—':O, BCJIEACTBHE MaJIOCTH (), OyAeM HMeTb:
—15.9=+40.48(X*—17.7)+0.86(—8.67X*—10.8)—0.16 7.2

—6.98X* =+3.44
X¥=—o0.5
Y*=+44.3. .
Orciola HCTHHHBIe 3HAUEHHS KOMIOHeHTOB ckopocTH CosHma Oyayr: .
Xo=18.2
Yo= 6.3
I 2o= 7-2
-7 Manbure, sHas i
VW'
b0 — et L
Vi vl
T0MyUaEM:
PG =100 IC

T. e. Connne HaxoAuTCcs Ha paccrosiium =100 mapcekoB OT cnupajin B CTOPOHY
- TIOJIOXKHTEJLHOTO HAMPABJEHHS OCH, CJIeJOBATeNbHO, B TY CTOPOHY OT CIHpPAaJH,
TIe W HaxoJurcsd LeHTp ['anaxTHku.
HanoxeHHoe B 3TOM naparpade paccyKIeHHe €CTeCTBEHHO OOBACHSeT
~06HapyKeHHOe HECOOTBETCTBHE MEKAY AMCHEepCHeji CKOPOCTeH M CKOPOCTHIO
Counuua, x0T SICHO, YTO YHCIOBble 3HAYEHHS, TOJyYeHHEIe B 3TOM Haparpade,
noTpe6yiOT B JaibHeflleM YTOUHEHHI., .
53nauenne kKosboduumeron AmB. OTHOWeHHe OCeR
‘SIJAHNCOHNAA CKOpocTel DB CranuOHapHHX 3Be3THHX CHCTEMax
“CYILECTBYIOT 3aBUCHMOCTH: ' :
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Oco6eHHOCTH [(BHIKEHHH 3BE3J CIEKTPalbHBIX HIIACCOB OuBuH. 15%
dV@c V@c
A= (= =
oR. R
. = L (,‘}__V_@i + Ve,
A—Br Ve,
R
A B
R) B—4

Vo—Vge=¢,0"+¢,
O6uapyKeHHOe HCKAMECHHe 3HAUEHHI KOMIOHEHTOB cKopocty COMHIA HC--

Kaxaer 3HaueHHe Vg, a, CIel0BaTeNbHO U BCEeX BEJHYHH, 3aBHCALIUX OT V@.,
H €ro NpoM3BOAHOM.

BhbiydcauM BeJMYHHY MCKaKeHHH Vg, I/chameHﬂme 3SHauyeHHAs BCeX Be--
JAHYNH O003HAUUM CBepDXY 3HAKOM »u*.

Hmeem:

V@o"'_ V@czcl 0'2 +62
W o W — 2

V@o Vv G 610 + ¢

V50= Voo — (Vou— @o)
Hapectno, uro

Voe—Veo=Vascos 55° + Vysin §5°

rie Vi, Vy—KOMIOHEHTHI HBMXKEHHST HEHTPOHAA pacCMaTPHBAEMOH TPYMIIHL:
OTHOCHTENLHO LEHTPOWja 3Be3ji, okpyxatomux ColnHle H OOpalAIOMIAXCH -

BOKPYT HeHTpa ['aflakTMKM IO KPYTOBbIM OpOUTaM.
Scho, uTO

V":‘_Y+ Y@s V5'1/=Y®+Y®8;

rie X@s Y(Os—KOMIOHEHTH ABHKeHUst COJHINA OTHOCHTENbHO OKPYKAIOMHX
ero spesg—cranjgaprtHoe Asuxkenue Connua.

X, Y—nosyyaioniecs U3 aHaJH3a Jy4eBLIX CKOPOCTeH 3HAaUeHHs KOMIO--
nerros ckopoctd Connua, X@, Y(—HUCTHHHbIE 3HAYEHHS KOMIIOHEHTOB CKO--
poctu Cosnua,

X=Xo+X*

Y=Yo+Y*
Vgo— Voo =(¥*+Xo+ X@s) cos 550 + (Y*+Y@+Y@s) sin 550
Vao— Voo=(X0 + X@s) cos $5° + (YO + YO) sin §5°
Vgo—Vg,=— X* cos §5°— Y sin g°

Vou—1%. —p[u cos (i, — 557 — vsin ( — 5°)]
{  Tak xak
X*=p® (ucosl— vsinly)
Y*=p@ (usinly + vcosly).
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‘Heo,
Ve.— Vo= Vg.——éVgo _
Vg.=Vo.— (Voo—Vg ) =Va:t0:03900
“¢ JOCTATOYHOM TOYHOCTHIO (Weprex 3):
: R—Re=pQ cos
R—Ro

COS%

pO=

Puac. 3 63b.

»Dreona:
V“ ——V@c+ 0.040 (R—R@)

Y L
2 oR R

—— - 0.040 —

0.040 (R—R@E) ~o0

2 \_ dR R
A¥=4 —0.020=0
B“=—0-033

: (_) =293 _ +1.00 % =1.0

A% to.°33
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Ha6mwonenus naor (mas cMeluanHoro KoMmiexkca ssesn O-B):

a=-}0.0087:£0.030 h?

+ 7 3 = - 0.84 (I'Iapenaro)
B=—0.02140.004 (A 71 1) 2 7
CoBnafieHHe BLIYHCICHHBIX W IIOJYYeHHBIX H3 HaOMIONeHHs 3HaueHHi-

‘YAOBJIETBOPHTEJILHO®.

OTCi01a—/I0BOJILHO IIPOCTOE H €CTeCTBeHHOe OODBACHEHHe MCKaXKeHHs
3Havenuii Ko3dduuneHToB A ¥ B 1 OTHOLIeHHs OCell 3JLIHIICOHAA.

. 6.Bospacr komnuaexkca spkux 3sesn O-B. HaGmone-
HHBl® 0COGEHHOCTH KHHEMATHUECKHX XapaKTepPHCTHK  pacCMaTPHBAGMOTo
KOMIUIGKCA TIPENOCTABJISIOT BO3MOKHOCTh OLEHHTb BO3PACT KOMIUIEKCA.

ITeficTBHTeNbHO, 3HA 3HAauekHs] DYHKIMA %, ¥ B COBPEMEHHYIO 3MOXY
¥ COOTBETCTBYIOIIge 3HAYEHHe YIIOBOro KO3 QHIHeHTa OTpPEsKa CHHpANH,
JIerKo BBIUHCHHTb #—t,= T 1o ¢opmynam (6) u (7).

dopMyant (7), BHipaxamoue u#, B v, B GyHKuHN T, JICTKO MPHBECTH
X BUAY, YAOGHOMY s Beruucienus T.

O6osnavas fiky = foly =P u packpuBas CxoGKW B BEpaxeHHix (7),
p

Fi+ Fi

D“zéfz(l + mp) + fsp
Dvy=f, (1 + mp) — fap.

us(fy — mfy) + vy (fs + mfy)=1.

Orta NoCAeNHSs 3aBHCHMOCTb IPEACTABJSAET YCJIOBHE, KOTOPOMY NOJIZKHbI
YIOBJISTBOPSITD %, H U, B J1000# MoMeHT BpeMenH. O603Hauas JIeByl0 CTODOHY
TOC/TeHer0 paBeHCTBA uepes F(T, m; uy, v3), MOXKHO COCTABHTH AJISI NaHHBIX

BHaueHui u, ¥ v, rpaduk Gyskuum F. 3HayeHHe T, fpH KOTODOM Bhl-
TOJIHSIETCS] YCIIOBHE!

JIETKO NoJdyHaeM:

Orcopa:

F=1,
AIBJISIETCA BO3PACTOM PACCMATPHBAEMOro KOMILIEKCa 3Besf. :
ITo usBecTHBIM 3HAYeHHsM A ¥ B MOMHO BBIYHCJIHTH IIOCTOSIHHBIE KO3(-
AbUlHeHTEI, BXOASIIHe B BBIPAXKEHUS fy, fy, f3- Tlomyunm:
fi=23.439-10%sin %, (1 —£,)
f2=1356.8353-10%[1 cos %, (2 — #,)
fo=-458.712-10%sin % (¢ —#,) — 1.38-10%- 7

27
Wy == N
[}
15010 et
m=— 3.57 4 0.041 T (T—BHIpAXKEHO B MWIIHOHAX JIET).

Boipaxenus (6) M0 BHUUC/ACHHLIM 3HAYEGHHAM % M v JAIOT
#,= -+ 0.010 KM/CeK/nc
= -+ 0.011 KM/cek/mc.
- Cuegyer 3aMeTHTb, UTO B BBIDAXKEHHH F HYXHO u, U v, B3SITH B
pajuaHax W/H, OCTaBJAAsl HX B KM/cex/nc, B ycaoBun F=1 B npaBOﬁ CTO-
‘pOHe BMeCTO efuHuupl B3sith 0.978-10°.
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Ta6auna 1V paet ¢yuxumio F(T, m; uy, v,) Ais pasauuusx T.
dta Tabauna aas snavenns T paer T=220-10° aer.

Tabanua 1V béomo

T f1 ‘ rg f. m mﬁ me fg—mﬁ {3—|—mf2 F .
108 108 108 108 108 108 108 108 108 108
210 |413.8 | -+66.7 —i88.4 -4-5.04{ -+69.5 +336.1 —2.8 | +47.7 -}0.49
215 |-+ 9.6 {-+70.4| —306.6 |+5.24] +s503 | 43689 +20.1 +62.3 +o0.89
220 |+ 4.9 |472.9| —326.1 | 4545 +267 | +397.3 | +462 | +712 | 124
230 |— 4.9 | +72.9| —366.0 |+5.86] -—287 | +427.2 | 41016 | +61.2 +1.69-
240 |—13.8 | +66.7 | —403.7 | +6.27 ——86.5 +418.2 | +153.2 [ 4145 +2.13

7. HavaabpHass CKopocTh BHOpPOCa 3Be&€3f H3 acco-
nuanui Havaasuyo ckopocTh BEIOpOCa 3Be3]| H3 ACCOLMANHMH MOXHO BhI-
YHCNHTL CIeAYIOmHuM 06pa3oM. BosbMeM Kakylo-HHGYAb TOUKY x', y' H pac-
CMOTPHM CpelHHe KOMIOHEHTH CKOpOCTeli 3Besjl B MaloM OGbeMe BOKpYr
TOYKH %, ' OTHOCHTEJIbHO LEHTpa HKaHHOro o0bema.

Ha ocuose ¢opmyn (26), (34) u (35), AnsA CpefHHX 3HAUEHHH KOMIO--
HEHTOB CKOPOCTH 3Be3]l OTHOCHTENBHO LIEHTPA DPAcCMATPHUBAEMOTO oGbeMa:
6yneM HMeTb:

h

Vit — Pk = % Fy d,

= I
Vy—Vy = Faby

Hns cpepmeil NONHOM CKOPOCTH B IIOCKOCTH ['alakTHKH HMeeM BEHIpaXKeHHe:
Fi+4 F3
2__*1 1 212 .
AR (14)
{y—B KauecTBe ONHOTO H3 apPryMeHTOB COAEPXKMT  F-—CKOpOCTh BHIGpOCE
3Besq u3 acconnanuu. CliefOBATeNLHO, ecaH U3 HabJIoJeHul OyleT H3BECTHO
v AN Kakoro HHGYAb o6beMa, To BhipaxeHne (14) MOCHYKHT OCHOBOH JISE:
BHIUHCTeHHs V.

XopomuM MaTepHanoM JJisl BHIYHCJIEHHs1 F MOXHO CUMTATH HCCIEQOBA--
mue T1. . Kyaukosckoro [13] moroka Croprnuona-Kenraspa, B atoi
pa6oTe NAIOTCA TOJOXKeHWe ILEHTPa CKOMJIEHHs B OOBIMHOM CHCTeMe HpSIMO-
YrOJIbHBIX TaJaKTHUeCKHX KOOPJHHAT:

x=-40.41C y=—93nc #==+20T1C
¥ 3HaueHHe CpeJHEll MOJHOH CKOPOCTH 3Be3Jl OTHOCHTEJbHO LEHTpa CKON-
JICHHUST: '

v

v=38.5.
3uag nonoxenne CojHIa B cucTeMe x°, ° ¥ BO3pact KOMIJIEKCa, Jer-

KO BHUHCHHTL V.
B pesynbrate COOTBETCTBYIOMIMX BHIUHCIEHHH, I cpenHelt HavaJlbHOK
CKOpPOCTH BLIOpOCA 3Be3J H3 accoUHalMi B IJIOCKOCTH «x', y MBI IONYyUHJIA::

V=10.0 KM/cex
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' ITo reopeme Kuneii6epa mnoauas CKOPOCTh BHIOPOCA 3Be3f M3 aCCONH-
anufi 6yner: .

Vioa =2 7= 13 KM/cex
T

Viex = 10— 15 KM/ceK

8 HecuMmerpuusocrts BHAaYeHUH CPeAHUX -CKOpO-
crel. Hecummerpuunoe pacnonomenve CosHIA OTHOCHTENbHO paccmaTpu-
BAEMOTr0 KOMILIEKCa 3Be3]l MOJKHO BHI3BATH HECHMMETPHUHOCTDL B pacmpefe-
JIeHH! CPeJHHX CKOPOCTEH.

Hescrsurensho, & nanpasaenny  /==280°—300° KoMTekc pacmpocTtpa-
HAerca ®Ha  r=250 nc, a B HanpawJgeduu 1 =100—120°, mpumeprno, Ha
r =350 nc. 3HayuT, B HAIPABJICHHH =110° go 7 =350 nc jgoaKHO OXKU-
AaTh yBeJHUCHHE CPCAINX 3HAYCHUH OCTATOUHBIX JIYUEBHIX CKOPOCTEH.

Hns ofHApYIKEHUs STOr0 SIBJIEHUS paccMOTpHUM fJaHHble TAOMHILI 7 M3
ucenenonanust [lmackera u Ilupca [74]

PaccMoTpuM cpesiie 3HaueHHs] OCTATOYHBIX JIyu4eBbIX CKOpOCTed B ABYX
KWHTEpBaNax /:

I l=110° £ 90°
II /=290 + 90°

Hemxenre Connga mo A g u:

X=17.65
| Y=10.82
| L=7.2
a=-40.006 KM/cer/c
ly=286°.

Hocne uckmouennss npumennss Conuna # uieHa arsin2 (! —1,) (3ame-
THM, 4TO B KauecTse « ObIM B3SATH PasJHUHBIE 3HAYCHHUS: —0.004, 0.006,
0.009, HO 310 He OTpamaercs Ha 3HAUCHHS CPEeHHX CKOPOCTEH), MBI IOJIYYUM
CAERYIOUYIO TaGIHuKYy:

I'p T I uur. / 1T uae. {
_ : _ —
T | B3—By ‘ <sms | az0 +4.96 +3.47
Os5 09 | <5 mo .
U Tsr | S8 mo | 376 +7.35 —0.59
IV | B3—By >3 M49 360 ~}-2.88 ~2.26
O5—09 | >4 mgg 5 ;
Il Bo— B2 j S5 mg0 1026 +3.96 +5.26

, Cpennue paccrosiHus BhIEeNeHbl no naHHpiM CTe66unca, Xadenp a,
Yurdopna [83] ’

AHaius 9TOH TAOJHUBI ABHO YKASHIBAeT HA HECHMMETPHYHOCTb CPEMHHUX
JIYUeBBIX CKOpocTedl. B uHTepBame /[ =110°+90° CpelHee 3HAYeHUe JYUEBBIX
CKOPOCTEH CHAYAJIa YBEJIMYHBAETCH COOTBETCTBEHHO 3aBHCHMOCTH:

Ki=Fk7.
11, sdlo. 2bebag. @dl. dogm., N 15
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B nafibHeflllleM, ¢ YBeJHUSHHEM PAcCTOsIHUS, CPelHAs JyueBasi CKOPOCTb
yMeHplITaeTcs1, OTpaxas ToT (axT, 4TO MPOLEHT 3Be3J|, He BXONAIUIMX B KOM-
TUIeKC, yBeJinunBaeTcd. B unrepsane {=290°+90° cpenHsis JIyueBast CKOPOCT,
GLICTPO YMeHbLIasiCh, CTAHOBHTCS OTPHLATENLHOH. d10 sicCHO OTpaxkaer TOT
(baKT, YTO B STOM HANPABJEHHH PACCMATPHBAEMBIH KOMILIEKC 3BE3]( O-B npo-
cTHpaeTcsl Ha MeHblIMe PacCTOSHHS.

Ipynna II, ¢ #=1026 nc, MOYTH NMOJHOCTBIO COCTOMT H3 3Be3l, He IpH-
HaJAJIeKAUIHX KOMIUIEKCY M JJIs 9TOH IPYIIBl NOJNOXKHTENbHOE 3HAUEHHE CPe-
Hefl JyueBOi CKODOCTH YKa3bBaeT HA HeBepHbIE 3HAUEHUS KOMIOHEHTOB IBH-
sxenus CONHILA, IPHHATHIX B BBIYHCIIEHHSAX, OTHOCHTEIILHO STOM IPYMIILL. Koan-
4eCTBO 3Be3] BO BTOPOM HHTepBajie CJIHIUKOM HE3HAUUTENbHOE (14), urobn
CHeNaTh Kakoe HHOYIb YBepPEHHO® 3aKJIOYEHHE.

BbBOIK

1. AHa/u3 Bcex HauOOMee HaIeXKHBIX U3 M3BECTHBIX JIUTEPATYPHBIX NaHHBIX
TIOKa3bIBAET, UTO [JBUKEHHS APKUX 3BE3[, CHEKTPaJbHBIX KJIACCOB 0O-B xapax-
TepU3YIOTCS MHOTHMH OCOGEHHOCTSIMH B OTJIMYHE OT JPYTHX IpejCTaBUTeIeR
[UIOCKHX TIOACHCTeM ['aJlakTHKH M Jaxe OT cJalBIX 3Be3J TeX XKe CHEKTpalb-
HBEIX KJaccoB. B KauecTBe TakHX OCOOEHHOCTEH MOXKHO HasBaTh CHCAYIOLIHe
ABJICHHS], BBIABJICHHbIE [IPH aHAJH3e JYYEBBIX CKOPOCTeH H COGCTBEHHBIX [BH-
sKeHuil: GoapLol noJoxuTeapHbl K-addekr, HecooTBeTCTBHE MEXY BEJUYH-
HAMH JUECIepcHE cKopocTell B ckopocTpio CONHIA OTHOCHTENBHO STHX 3BE3N
SJUIMIICORJ, CKOPOCTEH—TIOUTH C(pepa; aHATHU3 IBUXeHUH SPKUX 3Be3[, 0-B
NPUBOJMT K HCKAXEHHBIM 3HAYCHHUSIM kospduunenroe Oopra A u B H
A0JroTHl LeHTpa [alakTHKH; fPKO BhpaXKeHa TEH[CHIHS K 06pa30BaHHIO IBHU-
KYLIUXCs! CKOIUIEHHH.

2. K- (heKT B JyueBBIX CKOPOCTSX PACCMATPHBAEMBIX 3BE3]l C MOMeHTa
ero o6HapYKeHHs NMPHBJEKaeT BHUMaHKEe aCcTPOHOMOB. O6mpsacuenuio K-ahdex-
Ta TOCBAMeHo MHoro pa6or. HecMoTps Ha MHOTOUHCJIGHHOCTDH rumnore3, Ao
CHX TIOD HeT YAOBJIETBOPHTENLHOTO obbsacuenusi K-adpdekra. [TonuTox 06bsc-
HHTDb JPyrue O0COGeHHOCTH IOYTH He AeNasNOoCh.

3. OTKpBITHE 3BE3/JHBIX acconyanyii U cBI3aHHBle C HUMHU HAEH 06 obpa-
30BAHHMY 3Be3J TPYNNaMH M AMHAMUUECKHe XADAKTEPUCTHKH STHX IPYIIL, BH-
ABNEHHbiE B TIPOIECCe HBYUYEHHsT OTACNbHBIX 3BE3AHBIX ACCOLHANMH, TTPENOCTAB-
JeT KoY K OOBSICHeHHIO HaGMI0eHHbIX ocobeHHOCTeH B ABHIKCHHAX APKHX
apean O-B. HanGonee BaXKHbIM, C TOYKH 3peHHs KMHEMATHKH paccMaTrpuBae-
'MBIX 3BE3JI, ABJSETCS TO, YTO ACCOUUALMH, B KOTOPBIX o6pasytorcst O-B aBe3bi
pAcNoNOkKeHbl 110 BETBU CHUPAH H, UTO 3BE3JEL B MOMeHT HX OOGpa30BaHHS
pHOGPeTAIOT HauasbHEe CKOPOCTH OTHOCHTeVIBHO Tak Ha3BIBAEMOTO JO3Be3[-
HOTO TeNa, BCIEACTBYE Yero accouuanysi GhiCTpO paciIupsaercs H pacrnajaercs.

4. B cpere WAEH O 3BE3JHbIX ACCOUHALMAX KOMIIICKC FPKHX O-B 3Besa ec-
TECTBEHHO PaccMaTpuBaTh Kak PesyabTar pacllMpeHHs M pacnajia 3BE3NHRIX
accoluanuil, Kotopble 06pa3oBasHch He TaK AaBHO. '

5. Jlomyckasi, 4TO 3Be3/lbl BEIOPOLICHHDIE H3 accouuamyit GyAyT ABUraThCcA
110 TIOYTH KPYrOBEIM OpPOHTaM, MOXHO BHIBECTH (QOpMYJIB! BHIpAXKAIOUHe ARP-’
¢epeHIHANbHOE TOJIE CKOpOCTeHl PaccMaTpUBACMOrO KOMIUIEKCA SBESI.

ikl

i
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6. C npuMeHeHHeM 5THX QopmMys K aHANH3y NAHHBIX H3 H3BECTHLIX JIHTE-
DATYPHBIX HCTOYHHMKOB, BCe OGHapy’KeHHble KHHEMATHUYECKHEe OCOGEHHOCTH B
Aerxkennsx ssesn O-B momywaior nCBOMIBHO ecTecTBEHHOE H npocroe 067%-
sICHelTHe,

7. Hapsany ¢ o6bsicHeRHEM 0coBenHOCTe! B HABHXKCHHSIX H3yUaeMbIX 3B23/
BO3MOKHO OUEHHTb HEKOTODhIE BEJMYMHBEL XapaKTePU3YIOL e 3Be3IHbIE aCCO-
UHALAHA: HAKJIOH CHOHPAIH K pajnyc-sextopy I QJIaKTHKH, BO3DacT KOMILIEK A,
CKOpOCTb BBIGPOCA 3BE3J M3 ACCOLHALMLL.

Cenrabps, 1950.
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03U THIABNL ObAHMBOLASTALN MBLIHLZOGM &AL B0JXIBIB0O M 15. 1953 :
BIOJIVIFTEHD ABACTYMAHCKOW ACTPOPUSUUYECKON OBCEFPBATOPUA N 15.1953

CITEKTPOrEJ/IMOCKOIMTMYECKUE HABJIIOAEHUS HA I'OPE
KAHOBMJIU B 1941—1944 TOJbl

i, M. YXAHA3SE u H. 4. TEOPIOBHAHHU

IpuBojisiTest MaHHBIe, OTHOCSIIHECS! K €XKeAHEBHBIM CHEKTPOTeTHOCKONH-
uecKuM HabmonerusM nosepxsoctd Connua B juaun He, Benymumes na rope
Kano6umm. Ha6monenus oxsarsiaor nepuop ¢ stusaps 1941 roga mo Jfexkabpb
1944 rona.

Omucanne HaGMIONEHHR H HHCTPYMEHTA MOKHO HaliTH B «Brostetene AGa-
cryMaHckoi obcepatopuu» Ne 3, crp. 31, 1938.

Havasno u komen maGmogeHuit (#4 W £,) AaHb 110 cpennemy I'purBHY-
CKOMY BpeMerH. KayecTBo M300parseHHii W HMHTEHCHBHOCTH opeosa (g u k)
OLEHHBAIOTCs 110 NATHOANBHOH WiKawe (5—Hamrydmee nsobpaxenue; 0—ot-
cyrcreye opeosa). C® u B osnauaior cBersible (UIOKKYJH H BOJOKHA, COOT-
BeTCTBeHHO. 'enuorpaduueckne koopaunater (@ —mmpora, |/ —-J0JITOTA)
Aanbl B cucreme Keppunrrona'. Murencusrocts (/) onennsaercs riasomep-
HO 10 MTHOabHOR mKage. ITnomans geraiedi (S) faeTcst B MAJLTHOHHBIX J0-
Jsx nogepxuocTd noaycdepst Comnna. Popma nporyGepannes ( /) BHIpaXKeHa
B MHJEKCAX, HMEIOUMX CJeAYIOHe S3HAUCHHUS: |—CTellduasics, TpaBsHACTAs;
2—KOMIAKTHAS, GAU3KAst K IOJYKPYIJIOH; 3-—pasBeTBIeHHAS; 4—Iyroo6pas-
Has; S—oTHeNUBIIASCS. ‘

IMpuBoaum narnl cepeGpenust 3epkan 1elocTaTa CIEKTPOTEJIHOCKOIA, [I0-
CKOJIbKY COCTOSIHHE MX IIOBEPXHOCTEH, BOOOIIE, MOMKET BJHITH HAa KOJHUECTEO

I Haw obuapymunioc B 1945 rojpy, B OTHeNbHBIX  CAyd4adx, HOOPAHHATHI
CONHEYHBIX O0paz0BailHi, OOBIYHO OTCYUTHIBAEMBbIE Ha BCIOMOTATEVILHOH CeTEe, pac-
TIOJIOEHHOH DPAJOM CO IIENBIO CHEKTPOreHOCKONs, GhIBaJIH OTArOU[EHB! HOTPEIIHOCTS-
MH, HPEBLUNANINUMH N0 BCJIHYHHE CPefHue JUIA TaKHX ClydaeB, BBISCHHIOCH, YTO
NpUYHHa JeHtala B TOM, YTO MeTaJIHYecKas I0JCTaBKa 33 O0bHEKTHROM CHOEKTPOreNno-
CHOma, Hecyllas JBe HeGOJbUIMe NPH3MbI, HANPABISIIIHE YACTh CONHEUHBIX nygel,
IpomeIunx 4yepe3 oOLERTHR Ha KOOPAHHATHYI0 cerhy (Blosui. A6acr. o6ec., Ne 3,
crp. 32, 1939), pedopmupoBanach or HATPEBAHHS ConuueM ¥ cMemaja IPH3MEI, a
clefioBatenbHo, H HsoOpamerne Colia Ha KOOpAMHaTHOH ceTke. BHociefcTBuym Me-
TaNHYecHas nojicrapka Gbuia saMelena JePessNHOM, W, HaKOHell,—-pPOoroBoi, KOTOpad
He ReopMHPYETCs HH OT NPSIMbIX COJMHEUHBIX Jy4YeHd, HH OT BJATH.

Heopuokparnble cpaBHeHHs HAIUEX HaGHIONeHEHE ¢ JpyTHMH HaOIIOMCHAAMEY
(Hanmp., XapbEOBCHHMH--32 IIECKOJILEO TEePHOLOB, B TOM dMcie H 3a HIONb-J[eKA0DPH
1950 r., ¢ dororenuorpaduyeckumMy u r. X.) HOKA3BIBAIOT, IO VIOMAHYThIE NOIPeIu-
HOCTH B OTCUeTC KOOPAHHAT, B Pe3yNbTaTe 3aMeHbl NOACTABKH IIPH3M, CHATHL

Tlpumenanue pedaxmopa.
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170 HI. M. UYxaupse n H. W. Teoprobuanu

HaOJIONeHHHIX JeTajefl U Ha KayecTBo HaOmioneHHil. BrpoueM, B HameMm cuy-

yae, 3TO BJIHSIHHE JNOJXKHO ORLIO GBITH He3HAYUTEeJNbHbIM, T. K. Mbl CTapaJuCh.

He 3anyckaTb cepeOpeHHst 3epKasl M NPH IepBbIX Xe NPH3HAKAX 3aMeTHOro
HOTYCKHEHHS—IIOKPEIBATh HX CBEXHM CJIOeM cepebpa.

Hatel cepebpenus caepyiomue: 1941-20.1, 29.IV, 18.VII, 14.X, 18.XII;
1942—14.111, 30.VII; 1943—28.V, 25.X; 1944-20.1V, 1. VIL.

Yucno aueit ¢ Habmogenusmu: 1941—211; 1942—152; 1943—150; 1944
—-108. ' Ha wacrory HabuiofeHHIi CKasajHch TPYAHOCTH obecleueHHS
eXKeJHeBHBIX - HaOMIOAeHU) HAOGIIOfATeNsMH, UMeBLIMECS] B 3TOT IEPUOL.
Ho B nun HaGniofeHUs, MOC/ie/iHHe BEeJIUCh B ABAa WM TPH CPOKA, TIOCKOJLKY
MBI CTPEMUJIHCh HECKOJBKO BOCIHOJIHHTH TOT yliepO B HEHpepbIBHOH CIEKTpO-
PEJIMOCKONUUECKOH cXyxO0e, KOTODBIH HeH30eXKHO HMMeJCST B TOABL BOHHBL

B HuxenpupegeHHOH Tabnune, OXHAKO, NaHbl HAGMIOZeHHs JUiUb I8 OXHOIG
CpoKa 3a KaXJblH JEHb.

Ha6mopenus Benn Uxaupse L. M, (Ux), TFeopro6uauu H. U..

('p), Kouaamsuau T. A (K), Uysaes K. K. (Us.), Xurapu-
weuaun [ A (X). :

CeHrabps, 1945.
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XPOHHKA

# Jlge TIpynnbl SKCHEIHIME o6CcepBaTopHr TOJ O6luM PYKOBOJCTEOM JOKTODR
gus.-mar. Hayk M. A. Bamarupnse ycnemmo nposenn B padoHax ApuMaHa =
Upum HAGMIONEHHSA TIOJHOTO COJIHEYHOTO sarmenus 25 gespana 1952 roxa. Ilepras
rpymma B cocrase: M. A Bamarugse u M I KoaxxugaWsHaH BbHIIOK
HHTa HOJSPHMeTpHYECKHe HAO/IONCHH COMHEYHOH KOPOHBI ¢ HOMOIIBIO TPEXOUbEKTHS-
HOH UOJNAPHMETPHYECHOH yCTaHOBKH. Bropas Ipynna B coCTrase . M. UYxaupgae,
M. C.Benbnep W B.B. BuxpoBa Iposels pajiHOMETPHYECKHE HaGMONeHUSA.

* B peuenne 19511952 IT. TPH HayuHbIX COTPYAHHKA 0b6CcepBATOPHH 3aIATHIR
RaHJHAQTCKHE JccepTamii: A ® Topoumpgmajse B YIcHOM COBETE Tocynap-
CTBEHHOIO ACTPOHOMHYECKOTO MHCTHTYTa KM. II. K. Ulreputepra, 8 MockBe, Ha TeMYy:
<OCOGEHHOCTH [[BFIKCHHSI 3BE3J CHEHRTPANBHBIX KJIACCOB O u B u pacmmupeHune 3Be3K-
HEIX accoljmanuit»; P. A, Baprasda TaMm e Ha TeMy. «OpefelleHHe CIeRTPabHbIX
A6COMIOTHBIX BeJIHYHH Cla0bIX 3BE3J[ THIOR B5_A7y:T. C.Pasmaf3se- B Y4cHO®

_ copere XapbHOBCKOTO TOCYABPCTBEHHOIO yHEBepcuTeTa Ha TeMy: «IIposiBieHune conHets-
HOH aRTHRHOCTH B HM3BEPKEHHUAXY.

* AcmHpanTypy IpH 0GCepBartopHH OHOHUHJML B 1951 rogy P. A. Bapras,
B 16052 r. I, II. XaBsTacH.

* B reuenme 19511952 rr. ob6cepBaropya IpUHEMAla yuyacTHe JORJajlaMi B
padoTax psfia BCECOIO3HBIX HAYHIHBIX COBEINAHNN ¥ HAYYHBIX CECCHil (CHeHTPOCKOmHYS-
cKas KOH(EpeHUHs, KoH(epeHIusI peeqeioBarenelt MepeMeHHbIX 3Be3[, KOCMOTOHHYe
cKoe cOBelllanue, Hay4Hble CECCHH AH AsepGaitmmancroit CCP u AH TyprmeHCKOR
CCP, cecCHs HAyYHO-MEJMIMHCKOTO COBeTa KyDODTa Abactymarn # Ap.) COTpyRHUKE

| oficepBaTOpyH BRICTYIAMH € NOHIALAMH B VueHbIX COBETAX ACTPOHOMHYECKHX 00Cep-~
paropuit CCCP (T. C. Pasmapgse B XapbroBe Ha TeMy: <«IIpOfBIENHE COJIHEH-
Holi axTHBHOCTH B Hspepmenmax», B. IL OumanwallBuiIn B IlynkoBe Ha TeMy:
«DIERTPOTIOISPUMETPHIECKOe H3YYCHHE neranel JyHHOH MOBEPXHOCTH IO HAGMOReHH--
am B AbacTyManu»).

* 29 nexabpa 1951 rofga AGacryMarCEas o6ceparopus, coBMectHo ¢ HMHCTHTY-
rom Maremaruxn AH Ipysuucxofi CCP u MeXaHUKo-MaTeMaTHIecKuM (arynpre-
roM TOAIHCCKOTO FOCYyAapCTBEHHOTO YHHBEPCUTETd, YCTPOWIH B Tounucy Bedep, Mo-
cBAMleHHbIH 750-TeTHI0 CO AN POMIACHIA a3epGailfHauCcKoro - aCTPOHOMA-MATEMATHRA
Myxammepga Hacupsppuma. B umcie JPYPHX JoRIafos Oplj HOCTaBleH
joxnax E. H. Xapans e_-<«Hacupsaius HaKk acTPOHOM>.

* Mup, Hayail, cOTPYAHHK OGCEpBATOPHH T. C. Paszmapnse W achupan¥
JI.IIl. XaBracy NpHHAJH ydacTHe JOKJafaMi B HayYHOH roH(pepPeHNHH acnHpaH-
TOB M MOJIORLIX HAYYHBIX PaBbOTHUKOB AH Tpysuucroit CCP, DpoBefieHHON B Mae
1952 ropga B TGHIHCH.

* B mone 1951 roga B 0o6cepBaTOPHH HAXORUJICH npod. A. HU. Jlebepuh-
C KW ¥, BBICTYNMBIIHH C JORNAJAMH Ha TEMY: «O TmpoucxOHeHnH 38e3Ky, B asrycre-
centsibpe 1951 roaa IPHHEOMAHAHPOBAHEBIN B 06CEepBATOPHIO CT, HayuH. COTP. MoOCKOB.-.
CKOTO TOCYJapCTBEHHOr0 ACTPOHOMMYECHOrO MHCTUTYTA . lrepudepra A, I'. Ma-
ceBmu Habpauma ororpaduiecue HaGmoneHns Ha pedparrope 0GCEPBATOPHM.
Opuogpemento A, I'. MaceBH Y BRICTYIMIA ¢ goxnanamMu Ha TeMy «O BHYTDEHHEM
CTPOGHHE ¥ MPOMCXOMJEHHY MIAHeT» H NPoBesa cepuio nexuuit Ha Temy <«CospeMer-
HEle BOMJIAJbl Ha BHYTPEHIEC CTPOCHHE M OBOJLIOIHIO SBERA>. B asrycte 1952 roax
B 06CEpBATOPHH HAXOJIHIICA HAYYHBIH COTPYUIHL HayyHo-HCCNe[0BaTeIbCKOI0 HHCTH-
ryta Qusurn JIGHUHIPALCKOIO roCyJIapCTBEHHOTO YHHBEPCHTETA A.JI.OMmepoBHY.

* B 19511952 IT. B 06CEPBATOPHIO OBl NPUMKOMAHAMPOBAHE! 9 HAYUHBIX COT-
PYAHHKOB ['eO(pPHBHYECKOI0 HHCTHTYTA AH Tpysurcroii CCP, ACTPOHOMUYECKOH XKa~
tbenpst TGHIHCCHOrO rOCY [ADCTBEHHOTO yuuBepcuTera, MOCKOBCKOTO TOCY/AAPCTBEHHOIS
aCTPOHOMUYECKOTO HUCTUTYTa JJIA BBINOJIHEHHA HAGMIONeHHH, CBA3AHHBIX ¢ TeMaru4ie-
CRUMM INIAHAMH COOTBETCTBYIOIIUX HHCTHTYTOB.

* B pouenge 19511952 rT. B 06cepBATOPHH MPOXOIIN IPAKTHRY HabUpaIK
uabmonennsa 7 acuHpanros TOHIMCCKOIO, Kuepcroro, OfleccKoro TOCyAapCTBEHHBIX
yHHBepCcHTeToB, MOCKOBCKOTO TOCYAAPCTBEHHOTO aCTpoHgOMHYeCKoro mucratyTa M Iy
HOBCKOM 0o6cepBaTOpUH,

* B rewemie 19511952 rr. B 06cepBATOPHH UPOXOIMIH TPOU3BOJICTBEHHY :0
mpaxTaKy 36 crygentos TOHAMCCKOLO, Mocroscroro, Kuescroro, Opeccroro, Tapry-
croro, Ceepjuioscioro, CapaToBCKOTO TOCYJ@APCTBENHEIX VHUBEPCHTETOB H 1 CTyAEHT
BaTyMCHOro MefiarOri4ecroro MHCTHTYTA. ' .

v
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1

VRABATEJb* CTATEM U ABTOPOB K BIOJUIETEHAM :
ABACTYMAHCKO! ACTPOCIJIEIl%I:I)‘IECEéogl OBCEPBATOPUH NeNe 1—15
37-1953)

1. CoanHne

1. CroesTporelHOCKONHYEeCKe HaGmonenust Ha rope Kawobui, K. I 3axapuh,
3, 31, 1938, i

9. HaOnwofecHus MoNAPH3aAIHH COHEYHON KOPORBI BO BpeMsl [OJHOTO COJHETHOIo 33T
wennn 19 mious 1936 roja. H. I Z3axapHkn 3, 51, 1938.

3. OmslT pafHOMETPUYECKOro ONpPEeACAEHHS HONHOrO W3JIydeHHA CONHEYHOH HKOPOHKH!
BO BPEMS IIOJHOTO COMHEYHOI'0 sarmerus 19 mrona 1936 roja. B. B.HuUKOHOB,

3, 77, 1938.
. CrexTporeJHOCKONNIECHH
VL1039 I M. Uxaupjse, 4, 99, 1940,

4 e HabIofeHNA Ha rope HaHoCunH B IEPHOL VIL.1938 -
5. CIexTporeJHOoCKOIHIeCKIe Ha6IIOeHUA Ha Tope RaHO,ﬁHJIH.B nepuog VIL1939
6
7

C XIL1939. . M. Uxaujgse, 5, 13, 1940.
. CIeKTporeJHOCKOIHYEeCHHE HabJIoOleENsA Ha Tope Kamo6umun B 1940 rogy.

. M. UYsaugse, 6, 131, 1942,
{1 KOpOHDBI Ha OCHOBE HaBOEHHA TTOJIHOTO

. HccjiefoBalne MOIAPHBAIME COJHEUHO
M, A, BamaKug3e, 7, 1,

conpeuroro satMennsa 21 cenrsiopa 1941 roja.
1943. » ,

8. Pajpomerpudeckoe Ha6JIOQCHHE cONHeunoll KOPOHBI BO BpeMsA IOMHOrO COJHSHE-

Horo sarMeHus 21 cenrsiops 1941 ropa. B.B. Hurgounos, 7,33, 1943.
9. O BIMAHME MOTJOLEHHA JUHUH Ha ONpeAesCHNe reMIlepaTyphl BHYTpeHHel KOpO-~
et B, @, Tase, 17,73, 1943, . . )

10. O crefiel H HATPABICHHH IUIOCKOCTH IONAPUSANHE B NyuHCTOf W HETy9uCTOH
yuacTRAX COJHEYHOH HOPOHSI Ha OCHOBE Ha6JIofieH s NOIHOTO COJHEYHOro 3at-
merns 21 cemrnbpa 1941 roga. M. A Bamarmpgse 8, 117, 1945,

11. HccheposaHHe HOJIAPUBAIHHE BHYTpeHHEH KOPOHbLI IO HaGaoAeHUAM NOJHOro COJl-
Hegnoro satMeHus 9 mioia 1945 roja. M. A Bamaxugae, 11,95, 1950.

12. CHEHRTPOreHOCKONUIeCHHEe Habmojenys ma rope Hanofwi B 19411944 rr.
I M. 9Yxaunpse H I WU T'eopro6uang 15, 169, 1953.

1I, Txaners:, Jy#a u JoMeTsl

Habuocams MaJIbIx IWIALCT Ha Tope Kamoouau, I, . Xapapxse. 5, 43, 1940,

1.

9. dororpadueckne HAGIIONCHHI Mabix wiager. B, Ho Xapapjse H H. B
HDemujos. 6, 97, 1942.

3. O ABYX HOBBIX KOMCTaX, . A.Tessajse, 7, 201, 1943.

4, K ompejleNieddio THIA XBOCTa romernt 1942 Teszajse 11 T. A Tessapgse. 8
123, ,1945. .

5. OrpamareisHas CHOCOBHOCTL 1 HOKASATSNH IBeTa Bemayr u feraseir JIyHBI HO

11, 107, 1950.

HIEKTPOOTOMETPHYCCKEM TIPOMEPAM. A. B. MapkOB.

I1I. BBesgHag acTPOHOMHA
1. O mPOCTPAECIBEHHOM PaCIpefeIeHHH speay mana F M, A, Bamarupgse, L,

87, 1937.
2, Tlpodnema AuGPYSHBIX TyMaEHOCTeH H HOCMHYECHOTO morsonenusa, B, A, A M-
fapuymaun H . I 'oprenaise, 2, 37, 1938.

% B VYrasarene NEpBoe WHCIO YHA3bIB
CTpaHany.

aer Ne Bronneredd 2 BTOPOE —

L4
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17.

19.

22,

23.
24,

16,

'18.

20.

21.
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Pacnpegenenne spesp tuma A, F, ¥ G NepneHguKyIAPHO MIOCKOCTH Tanakrurn w
1} gréasnpasnelmn Ha rajaThdeckuii nentp. M. A, Bamaxu nse, 2 109
? » k]

DIyKTyaluy B 9HCIe BHETATAKTHYCCKIX TYMaHHOCTeH wu raja
KTHYECKOe II0IVIO-

menre, B, A, AmGapuyman, 4, 17, 1940.
%gznerigzaéioe nornouienne B MecrHolt Cucreme, M. A, Bamrax HiaA3e, 4
K ﬁsyqemixo HOTJIONICHHs cBeTa 3Be3f B MecrHoii cucteme, E. K. Xapa

\ . E. K. 3e,
4, 39, 1940. panae
ﬁposc;p?[}éczf(})ge}moe nornonlenke csera B Tymannocta Iliean. E. K, X a Pagxse,
Pasnocrtn uohop-arccueccos cromIeHH# h u X Tlepces. 4, 69, 1940,
HoJiop-unjiercer 1758 3Besy B mata miomagrkax HanrelHa, pacHoNoMsHHRIX B ra-
Jagtideckolt mnockocrn, E, K. Xapapgse, 6, 17, 1949,

\ PacnpeneneHHe 3BE€3J{ 10 CIEKTPaJILHBIM KJaccaM B TEMHBIX U CBETJIbIX YYACTHAX

Munegdoro Ilyta. M. A, Bamakmu as3e, 6, 71, 1942,

. Honop-unpexcst 4535 3Besy B OfHHHAUATH IUIoWakax Hanreiima, E. K. X a-

pajngase, 7,99, 1943,

. HzydenHe ceNCKTHBHOrO IOIVIOMICHHS B OGIACTH pasgsoerHa Muewnoro ITytn B

Opne. TI. @, M ain 7, 189, 1943,

X (ig(ggxomyammx saproctH Mueunoro ITytu, B. A. AMG6a puyman 8, 43,

. O KOCMHYECKOM MOTJIOUIEHHH B OKHAX BOHBI us6eranuda, O. A. MeJlbHH KO B.

8, 51, 1945,

- HocMuweckoe morsommenue mo fosronepuoHaeckiy nedeniam B CBASH ¢ BOIIPOCOM

i)gljlyénb-nynme EPHBOH «HepHoj-cBeTUMOCTE>, 0. A, MeJIbHHE O B, 8, 57,
KHonop-unpencer 3219 sBesg B fesaru Iuomagkax KamreHua 30He rajlaKTH4e-
CKMX mMHpor B==*10_20°. E, K. Xapapgse. 8, 71, 1945,

OnpepelieHre aGCONOTHBIX BEJHMYHH CIAGBIX 3BE3[ TIO3JJHHUX CIIEKTPaJbHEIX KJIAC-
coB G u K 10 cNekTpam, HOJNYYeHEBIM ¢ 06heKTHBHON npusmoit. H. B. Ka naH-
nanse, 10, 67, 1949,

Iloxasarenu npera 4488 3Besf B BoCeMHAUATH Iolankax Kanreiina, pacno-
JIOMEHHLIX Ha CPEJHHX H BBICOKUX TajaKTHYecKHX MHpoTax. B, K, Xapagse.
10, 125, 1949. '
DoT0BU3YANBHBIE BEJIMYMHB 3BE3J] U M3OHpaTeNbHOe HOIMOUIEHHE B TpEX y4act-
kax Mnegnoro Ilytn, B cosesgusax Ilepces, BiusuenoB u Jiebega, T. A, Ko g-
TamBuJgu 11, 19, 1950. ’

Haranor morasarenet nsera 14000 3Besp M mCCIeqoBaHHe MOIJIOIEHHA CBETa B-
lajlakTHEe Ha OCHOBe ILBETOBBIX H3GBITKOR 3Resf, E. K. Xapangse, 12, 1,
1952, .

Hsyuenue rajasTH9eCKOro NOIVIOLWIEHHs CBETa IO H3GBITKAM 1{BETA BHEraJaKTH-
YSCKHX TYMANHOCTEH M HONTONEpHONHYECKHX NedeHg H JIpyTMMH  MeTOZAMA.
M. A, Bamaxupgse, 13, 1, 1953.

OnelT nocrpoeHHA hyHJAMEHTAIBPHOTO KaTalora (hOTOBIERTPHYECKHX IIBETOBBIX
OHBHBAJICHTOB 3Be3]{ CIEKTpaNbHBIX THUOB B8 1 B9, B. B. HukoHos, 14,1,
1953.

Onpefie/ieHne CIEKTPANLHBIX AGCOMOTHBIX BEJHYMH CHAGRIX 3Be3)] THIOB CIEHT-
panpHbIX  xjaccos B5—B7. P. A, Bapraasa, 15, 37, 1953

OcobenHoCTH ABHMEHHA 3BE3/] CIEKTPalbHbIX THIOB O ¥ B u paciimpenye 3Be3[4-

HBIX accoupamuit. A, @, Topomgmapgse. 15, 115, 1953.

IV. Hepemenusie 3pesxpl

1. ®ororpaduueckue HAGTIONEHHS NMepeMeHHbIX 3Besf THHA W. Ursae Majoris,

(ogcHUTENbEBIG 3aMevanns). 1, 7, 1937,

2. BB Pegasi ®ororpadrueckas kpueas 6Giecka u snementel. B. B, Hux o-

Hos u ILII lo6porpasun 1, 11, 1937,

AP Aurigae. Qororpaduueckas xpHBas 6ecka u bieMentsl. B. B. HuroHoO B

H B. M. Bogounwa, 1, 15, 1937.

4. 00 Aquilae.Dororpadimueckas kpusag Gnecka u dnementhl. B, M. BojfokHa,

1, 19, 1937,
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: 5. AG Virginis. @ororpaduuecras KpuBad OJecKa M SIeMeHTsl, B. M.Bopgoxua:
1, 25, 1937. ‘
6. ZZ Persci. Dororpadmueckas kpuBad Gnecka u dieMentsi. B. M. Bogorma,
1, 29, 1937. )
7. dorodiieKTpudeckie Habmogerns P Cygni. B B. HUKOH OB, 1, 35, 1937;
8. O1 czgguxel%%ﬂr;( abcopGIHOHHBIX JHHME B cmertpe P Cygn. E. K. Xapaps e..
9. CY Aquaui. IL I Kyaumwoscrui, 1,47, 1937,
10. U)g E{id;inéé o Dororpadugecas KpUBas GIECKA U DJIeMeHTH. B. M. Bogosxua,
11. RZ = Comae Berenices, @ororpaduueckan kpusag OTecka u sneMeHTs, B. M.
Bopgoxua, 2, 7, 1938. .
12. AHZ Afiigaf93%30Torpathqufcaﬂ kpHBas OlecKa u sieMeHThi. B. M. Bopgexna.,
13. SS  Cowmae Herenices dororpaduuecras EpUBag GecKa H HJEMSHTH, B. M.
Bopgoxua, 2, 15, 1938.
14 UW Aquari. B. M. Bonoxua, 2, 21, 1938.
15. ®orosgexTpryeckre Habmogenua P Cygn: B 1936 u 1937 rr. B. B. Hu k.o~
HOB. 2, 23, 1938,
16. DoTOINEKTPHIECKHE HAOTIONEHUA 3aTMEHHON nepementol A Tawri. B. B, HHa.
KoHOB. 2, 29, 1938,
17. UW Eridari. ororpauuyeckad KpHBas ONECKa B BJIEMEHTSHL B, M. Bogoxuna..

3, 1, 1938.
18. Al—:_l3 \grgmiSS dororpaduueckas KpuBas 6lecka U DICMEeHTHL. B. M. Bogoxmna..
, 5, 1938. ’
19. Y\é %ridagi. Qororpaduyecrasd KpHsag GJecKa H BJIEMEHTBL. B. M. Bogorua.
., 9, 1838.

20. RX Canis Majoris. ®ororpaduyeckass EPHEasd, JIEMEHIBI K QoToMeTpHIECKAR OP-.
gura, K. [ Baxapuu, 3, 13, 1938
21. RW (anis Majosis. H. . B3axapuun 3, 21, 1938.
92. @orodveKTpHYECKiHe HaGMONeHHT 0 Seunr. B. B. Hurgounos., 3, 27, 1933,
23, dorosnerrpHuecKas (GOTOMETPHS BaTMEHNOH mepeMeHHOH 44 i Bou B HHQpa-.
v KpacHoi#f M (PHOJNETOBOH OONACTAX CHERTPA. B. B Hurounos. 4, 1, 1940.
24, O coorHomenny (pasz K3MEHEHHA DPaLMyCoB xpomocep u dorocdep medent.
O A MeanuuEoOB, 6. 79, 1942
95. DHeKTPOKOJIOPHMETPHA 3aTMEHHOM nepemennoii U Ophiuchi. H. JI, Marauaxa-
meuayg 10, 1, 1949 ‘
96, DIEKTPOKOJIOPHMETPHI CICKTPANBHO-IBOHHOR  3BE3JbI Y Opaa. H. JI. Mara-
namerxu, 11, 1, 1950.
97. MOTOMIEKTPHUECKHE HAGMIOeHHs Canum Venaticorum. B, B. Hukogos =
. C. Bpoacras 11,7, 1950. '
28. DnexTpohOTOMETPHSA 3aTMEHHBIX NEPeMEHHLIX 3BC3[ RX Tepryneca u RS JIke-
cpugr, H. JI. Maranameuan 15, 3, 1953,

V. Hogble, HOBONOJOGHbIe 3BE3[I H 3BE3/BI GonpmIoll CBETHMOCTH

06 oleHHRe MAcChl BLIODOIIGHHOH BO BpeMs pensuuku Hosoit, I, T. T'op e~

1.
napgse. 1, 55, 1937.
2. O remmeparype HOBHIX 3BE3J( B romeumolt cragum Bempmmme, I T, Foppe-
raxgze 2, 69, 1938
3. Dueprus BcoblMEH HOBBIX. Ul . Topreaapse, 2, 99, 1938.
4, K Bompocy 0 HOBOTIOJIOOHBIX 3BE3JlaX THIIA U. Geminorun. III. I'. TopArenxajgse,
3, 91, 1938. .
5. K sompocy o remmeparype HOBDBIX, HI. . Toppenapse 3, 103 1938.
6. Panmsag cragus cnerrpa Hoso#t Iepryneca. M. A Bamasupgae, 4, 77, 1940
7. OnpepfencHyue TeMieparypbl Hosoti 'epryfieca MeTOAOM 3aHCTPa. M. A Bama-
xrungze. 4, 87, 1940. .
8. 06 uszoTOmax yriepoda B CHEKTpe 3BE3[ Hiacca N. T. A Ulaiin 6 L 1942
9. Hexoropble (H3HYECKUE XAPAKTEPHCTHRH atMocepsl CBEPXIUTAaHTOB cBh—CcA3.
I A [Hanm 7, 83, 1943. . )
10. Uccreposanune Hoso#t B cO3BE3AHU Bmen (N Ser 1948), OTKPBLITOH B AbacTy~--

maHcroli O6cepBaropun. P. A, Bapras 15 17, 1953.
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VI. Breranarkravecrne TYMaHHOCTH

Q. Qmokryanun B wnere BHETANIAKTHYECKHX TyMaHHOC

H Tell H ranaxmm -

: - lleHHe. B, A, AMbGapnymsan, , 17, 0. i AlTiEectoe mormo
. H%nogl)-mlmngacm 140 brEeranaxTHyeckux TYMaHHOcTel#t. M. A, Bamaxupgae.

3. Rbnop-uugexcm 155 BHeranmaxtuyec
‘ 6 By i KHX TymMaHHocrel, M., A, Bamax.x Rae.

= Ronop-nu,nfgca 215 BHETANIaKTHYCCKUX TYMaHHOCTeH, M, ‘A. Bamagkupgsae,
9. -Pachpéqeneﬂixe UBeTa B IEHTPANBHBIX YacTHX T MaHHOCTH AH -
Ao a 11 STads V. Apomensl. JI. H, Pa

i T . 1

VII. Teoperuueckag AcTpoHOMHS H He6ecnag
MexXaHHKa

v T

1. O pmeumennn maunoro Tejla B HapyKHOH o6
H 1. Tapacamnnnu_- 5, 85, 1940,

2. K pompocy o6 HCCIIEJOBaHNY ypaBHEHH Jlarpamma B meroge IAsA olpefeneHHs
OpPOUTHI O TpeM HaGmoReHuam. A, B. II YpUXBaHH3e 10, 187, 1949,

3. O cxomumocTh PasJIOMEHUN HBIOTOHOBa MOTEHNHANA -BIVIHIITHYECKOH OPGUTEL B He.
zi:%%opi:gcsgpalmqﬂmx TOYKaX obnactd cxogumoctd. H, I. M a rHapapgse. 11,

4, O6 oUuenke ocTATOYHBIX WICHOB pasnomenu#t HbioTonog DOTEHIHANA DIIHNTHYe-
CKOH op6HTH. H.'MarHua banxse 11, 155, 1950, -

CcTH IlnmaneTHOH cHcTeMbl, UYactn 1,

VIII. Actpomerpns
i .
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e ot R T
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